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Cromemco System One

MicroCentre introduce Cromemco’s new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemco interface cards,
including high resolution colour graphics, and software packages.

The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

Call MicroCentre for [4 Cromemco

MicroCentre Ltd g%ggzggﬁ gggeé JN
Complete Micro Systems i rt
(‘Circ:: o y ) romemco importer Tel: 031-556 7354
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G. W. COMPUTERS LTD... LONDON’S WEST END... NATIONWIDE OVERNITE SERVICE.

MORE PRODUCT

RANGES, .. LOWER SYSTEM PRICES ... BETTER SERVICE

¥***x*THE NEW DBMS Ill (SERIES Illl OF THE WORLD's FIRST ‘TASK-ROBOT-PROGRAMS' #***

Mbasic & word-star compatible .
1400 character record sizes
mathematical scratchpad

record relationalindexes. . ..
translateable to any language
User-defineable reporting .. .

field protection/classification

sorts ‘afpha or numeric’ any window
either-or.same as.greater.smaller.

l-l'l-l-l-FEA'rURESI-I-I-I-!>

3200 records per filename .

20 main/200 sub fields per record

field and record related formulae
‘Jump-to’ any of 32000 records per file.
random/binary/key/multiple field search
‘if-then’ questioning

file protection/password entry . .

speed of 50 records per 20 seconds
range match.not match.integer match

12 online file architectures . b &

240 fields using cross-referencing .

cross-record calculations . ..

‘Jump-to’ any record in 12 files ..

User-defineable files/field words/sizes .

endless ‘either-or’ matching 5

formulate/recall on selection criteria .

12 interrogation question types.

short filing output/audit triais . a0

ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED
DBMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK' IN THE COMPUTER’S DRIVE

Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive’ and formulate any task you wish the

program to fulfill, the task is stored as a macro. Take a copy of the program on another ‘task disk’ and from then on, the task disk will function without a single

key-stroke. Think of a number of such ‘task disks’ such as “stock-re-order reports’; “stock-valuation reports”;

‘sale-mail-shots”; “production-process-analysis”;

“patient history analysis”; “research-analysis”; “‘budgetting”; “purchase/sales-analysis”; “’personnel-file-analysis’; “vehicle-location control”’; librarian analysis™;

“plus more?”

Last issue we showed an example of ‘short-listing’ of employees for'a prospective job. Here is an example of a garage stock file and two reports it might generate.

The record may look like this:
1 record number

2 partnumber

3 location

4 cost price {29.00)
S selling price (38.00)
6 minimum stock (5)
7 maximum stock (12)
8 current stock (3)
9 manufacturer (Fiat motor company)
10 on order {qty} (<9>(

(23)
{fiat-grill 109)
(bin 44)

One report might be: select ??

all records where the current stock is lower than
the minimum stock. When found, subtract current
from maximum, and produce a printed list of the
manufacturer’s name; part number; and re-order
quantity. Update the record in field 10 with the
quantity ordered.

Another report might be: select ??

all records in the file; calculate the values of
current stock multiplied by cost price for each
record. Add the values together for every record
at location London or Glasgow or Leeds and print
a list of all such records showing stock values
‘individual’ and for the specific locations.

{next issue’s example sale ledger)

DBMS II (WITHOUT MACROS) and DBMS Il ARE FULLY IMPLEMENTED UNDER CPM-86 {tm) AND MS-DOS (tm) ie: <SIRIUS/VICTOR/BM >
DBMS |1 IS 395.00 {or 250.00 by mail order ex. training). DBMS Il is 575.00 {or 295.00 by mail order ex. training)

TELEPHONES: 01-636 8210 : 01-631 4818 : TLX: 892031 TWCG (BOSTON 94-0890)

MICRO-COMPUTERS

GWL -G80 64K/Intfce ports/k’board
-G80 V.D.U.

-G80 dual d/drives enclosed
-Superbrain 64K.Ram/320K disks
-Superbrain 64K.Ram/700K disks
-Superbrain 64K.Ram/1.5M disks
-Superbrain 64K.Ram/10M disks
-Compustar 64K Ram/0K disks
-Compustar 64K.Ram/320K disks
-Compustar 64K.Ram/700K disks
-Compustar 64K.Ram/1.5M disks
-Advantage 64K .Ram/700K disks
-Advantage 64K.Ram/.3M disks
-Harizan 64K Ram/700K disks
-Horizon 64K.Ram/6.3M disks
-Horizon 64K.Ram/18M disks
-800 64K.Ram/0K disks

-802 64K.Ram/700K disks

-802H 64K.Ram/5.3M disks

-806 64K.Ram/10M disks

-816 256K/750K disks

-Sirius 1 128K/1.2M disks

-9000 128K/1.2M disks

-1 64K.Ram/200K disks

-PC 64K.Ram/640K disks

-PC1 330K/640K disks

-400 16K.Ram

-800 16K.Ram

-8032 32K.Ram

8050 1 Meg disks

64 CBM Personal computer

Il 64K.Ram

11i 128K/143K disks

ACS800-2 64K.Ram/1M disks
ACS800-10 208K/10.5Meg discs
PC8001/12 64K.Ram/350K disks
APC 128K.Ram/2M disks
Concept 16 bit PC

795.00
150.00
550.00
1695.00
2195.00
2595.00
call.00
1495.00
1995.00
2495.00
2895.00
2095.00
2995.00
1950.00
3595.00
4595.00
1195.00
2195.00
3950.00
4595.00
2950.00
2395.00
2395.00
1250.00
2695.00
2995.00
210.00
425.00
695.00
695.00
call.0o0
675.00
2095.00
1995.00
4995.00
1695.00
call.o0
call.oo

Intertec

Northstar

Televideo

Corvus

All computer prices include mbasic as standard. Al
prices marked £ are 8/16 bit machines

SYSTEM DEALS

Choose any computer & any printer {over 800

pounds)

add 10% for full 12 month warranty {12.5% mntnce)

add 150.00 for blank diskettes

add 175.00 for cables, delivery & installation
training optional extra 100.00

and get completely *®®**FREE*****

cpm handbook 50 basic exercises 2000 sheets paper

DBMS Il magic wand w/proc magic calc

mbasic 80 diagnostics msort/dsort

recover autoload instant basic

obasic disk/games library case
#**extotal value 1480.00% %%+

295.00
395.00
1695.00
895.00
375.00
495.00
895.00
1045.00
1145.00
1695.00
1795.00
1495.00
1395.00
1795.00
2250.00
1295.00
1695.00
1295.00
1395.00
1695.00
1495.00
795.00

-Microline 80
-Microline 82A
-Microline 83
-Microline 84
-MX80/FT-3
-MX100/FT-3
-DP 9000

-DP 9501

-DP 9501 (A)
-9/45 R/O
-9/55 R/O
-9/35 R/O
-3510 R/O
-7710 RO
-6520 KSR
-8820

-8830

-810

-825

-630
-RP1600
-ESW 103

OKI

Epsom
Anadex

QUME

NEC

DRE
Texas

Diablo
Ricoh
Olympia

PERIPHERALS g( ACCESSOR-
IE

1950.00
2950.00
3950.00
695.00
695.00
2950.00
7950.00
325.00
2995.00
1495.00
1950.00
3295.00
150.00
225.00

-6 Meg hard disk

-11 Meg hard disk

-20 Meg hard disk
-Multiplexor 7 station
-Mirror backup card
-Compustar10megharddisc
-CDC 96 meg hard disk

-16 bit U/grade

-18 meg hard disk

-6 meg hard disk

-12 meg hard disk

-26 meg hard disk

-S/sided floppy drives
-D/sided floppy drives
-D/sided d/track drives 375.00
-Soft/hards/sideddiskettes{10)  30.00
-Soft/hards/sideddiskettes{50) 125.00
-Soft/hards/sideddiskettes(100} 200.00
-104/2D double sided (10) 50.00
-104,2D double sided (50) 225.00
-104/2D double sided {100) 400.00
-Softbox Pet to CPM {TM) 495.00
-Sirius 8/16 bit SMHZ card 365.00

Corvus

Intertec
N’Star
Rodime
Morrow
cDC
Memorex
Dysan/
Scotch
S.S.E.
NOTE CORVUS DRIVES WiTH MULTIPLEXOR MAY

NETWORK SIRIUS..SUPERBRAIN..CONCEPT..PET..
VICTOR..IBM..

G.W.L. -Bus V8.00 {accounts) 5§75.00

-DBMS II {database) £395.00

-DBMS Il (by mail order only) £250.00

-DBMS Il (database) £575.00

-DSORT & MSORT £75.00
{MBasic files)

-Autoload & recover 25.00

-MBasic 80 £150.00

-Fortran 80 200.00

-Cobol 80 320.00

-Basic compiler £190.00

-MU Lisp/Mu star 95.00

-Word-Star £250.00

-Mail-Merge £55.00

-Spelstar 100.00

-Datastar 170.00

-Super-Sort 120.00

-W-Star/M-Merge/Sp-Star

-BStam {communications)

-BSTMS

-Despool

-CBasic

-Pascal MT

-Quickscreen

-Spellbinder

-T/maker

-CIS Cobotl

-Forms (I

-Super calc

-Pascal M

-Quic-N-Easy

-Magic Wand

-Magic Calc

-Diagnostics

-Statpak

-The Word

-Pascal Z

Microsoft

Micropro

Byrom

Digital

F.Geller

Lexisoft
Lifeboat
M’Focus

Sorcim

Standard
Peachtree

S'Soft
N'West
Oasis
Ithaca

Software formats on all micros in our hardware
list. All prices marked £ are available 8/16 bit formats

TERMS & ET

G.W. Computers Ltd[Grama (Winter) Ltd

55 Bedford Court Mansions

Bedford Avenue

London W.C.1. England.

Tel: 01-636 8210: 01-631 4818: tIx 892031 twc g
Boston office tix 94-0890

24 hour answerphones-leave address for ‘infopacks’
We do not operate a reader’s reply card service
Terms: C.W.0. or C.0.D. Prices exclude V.A.T.
No dealers. The above lists are not exhaustive
Please call in only by prior appointment

@ Circle No. 102




ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:
CASH/ICHEQUE/P.O.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES WELCOME. {(P&P add 50p on all cash orders). Unless stated otherwise.
VAT ALL PRICES ARE EXCLUSIVE OF VAT, PLEASE ADD 15% TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO
SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.

SPECIAL OFFER

+1

90p
350p
350p

85p
390p
300p
100p

WATFORD ELECTRONICS

33b Cardiff Road, Watford, Herts, England
Tel Watford (0923) 40588. Telex: 8956095

Computer HD26501
IC's

FLOPPY DISC DRIVES
+25
80p

330p

330p
80p
360p
280p
90p

2114L-300n
2114L-200n

2114L-200
2532
2732
4116-200n
6116
6522
6820/6821

jrd aw B |

€335

MMS58174
RO-3-2513
RO-3-2513L
RO-3-2513U
SFFI6364E
TMS2716-3
TMS54164-15
TMS6011
TMS9928
ULN2003
UDP?002

Z80B
ZBOACPU4AM

TEAC FD-50A Single Uncased 40
track S/sided £125
TEAC FD-50A Single Cased 40 track
Sisided £180
TEAC FD-50A TWIN Cased 40 track
S/sided £335
TEAC FD-50A Single Cased 80 track
S/sided £238

We stock thou-
sands more
items. It pays to
visit us. We are
situated behind
the Watford Foot-
ball Ground.

4334.3
{CMOS 2114}
4816A-100nS
4864 3 64K
5101 220
6116-150ns 390
550
490
325

Ky N

RBus itwah Wiess

325 'WATFORD’S BOOKSHOP CORNER
500 6502 Assembly Lang. Programming 1250
6502 Assembly Lang. Subroutine 1200
6502 Software Design 950
Programming & Interfacing 6502 1240
6809 Assembly Lang. Programming 1350

Just phone your
order through,
we do the rest

6530 RRIOT
6532 RIOT
6545 CRTC
6551 ACIA

e ——

68K Assembly Lang. Programming 1290
8080/280 Assembly Lang. Technigs 850
Apple Il User's Guide 1250
Apple Machine Language 1090
Iifustrating Basic 390
A Bit of Basic 590
Basic Concepts {2nd Ed.) 1200
Basic Programs for Sci/Eng 1220

SIEMENS FDD 100-5 Cased, Head
Motors, track zero, micro switch
motor control PCB with read write
and control electronics plus cable.
Ideal for Apple. £215
Apple DiscInterface Card £38
Apple 80 Column Card £125
2 Drives Cables £15

Basic Programming on BBC Micro 690
Practical Programms/BBC & Atom 690
30 Hour Basic {BBC Computer}

Osborne CP/M User gulde

Using CP/M: Self teaching Guide

Intro to Pascal 2nd edition

Pascal from Basic

280 Assem. Lang. Programming

280 Assem. Lang. Program./Student 570
280 User’s Manual

ZX81 Basic Book

Mastering Machine Code ZX81

Explorer’s Guide to ZX81

Byteing Deeper Into yr ZX81

NEC PC8023-C

EPSON

=~ MX Series

PRINTERS

Our MX Printer

prices include

FREE 500 sheets

of Paper

MX80T 10" Tractor Feed, 9x9
matrix, 80 column Speed 80
CPS bi-directional Centronics
interface, Baud rate 110-9600
{RS232) £249 + p&p
MX80FT/3 Has Friction & Trac-
tor feed, Hi-resolution
Graphics, Bit image grapbhics,
Sub-script & Super-script,

Iitalics & under-lining facility
plus all the MX80T facility. £324
MX100: 154 plus all the fea-

Peek Poke Byte & RAM {ZX81 1K)

Bi-directional, 80 column, 100CPS, Logic
Sinclair ZX81 Prog./Real Applic.

seeking, Hi-Res, block graphic Forward
and Reverse line feed, proportional

790

8T9SN
8T97N
9364AP
9602
AM26LS31C
AM26LS32A

75 Serles
7510778

P e T P ve PO PP PS re et sd e ot vl e s s sl ol o ) sl o ot 94

‘| November 1982 issue. Send SAE for

ULTIMUM

spacing, true descenders, 2K buffer, at a
special introductory price:
Only: £295+

tures of MX80FT/3 £425

WATFORD's own most versatile
MICRO EXPANSION SYSTEM. Ideal
for interfacing with APPLE, ATOM,
DRAGON, PET, RESEARCH
MACHINE, SPECTRUM, SUPER-
BOARD, VIDEO GENIE, ZX81, etc.

Low cost, high spec. As published in
Practical Electronics starting from

details.

BBC MICRO UPGRADE KITS

Upgrade your BBC Micro with our Up-
grade 8 Kits and save yourself fsss . . .

SEIKOSHA

GP100A

Price
includes
FREE 500 Sheets

Unihammer Printer,

gives normal and double

width characters as well as dot
resolution graphics 10" Tractor feed.
Parallel interface standard. £175 + p&p

@ 16K Memory (8x4816AP-100nS} BBC1
£18.00

@ Printer User 1/0 Port BBC2

@ SK10 with 36" Cable

@ Complete Printer Cable 36"

@ SKI with 36" cable

@ Disc Interface Kit BBC3

@ Analogue /0 Kit BBC4

SOFTY
I

Price includes
FREE 2532

ACCESSORIES

TEX EPROM ERASER. Erases up to 32
ICs in 15-30 min. £33
TEX EPROM ERASER with incor-
porated Safety Switch £35
Electronic Timer Solid state. Con-
nects directly to above Erasers.
Protects your expensive Chips from
overcooking. Our timer pays for itself
in no time. £15
Tex Eprom Eraser including the Elec-
tronic timer. £44
Spare UV lamp bulbs £9
SV/5A PSU Ready built and tested £25
Multirail psu kit including Case. Out-
put: +5V/BA; +12V, +25V, —5V,
—-12V @ 1A Only £39 {p&p 95p)
Attractive Beige/Brown ABS CASE for
Superboard/UK101 or Home Brew £26
€12 Cassettes in Library Cases  40p
8 Fan fold paper (1000 sheets) £7
9}’ Fan fold paper (1000 sheets) £7
Teleprinter Roll 250p
UHF Modulator 6MH2 280p

@ Serial /0 Kit BBCS

@ Expansion Bus Kit BBCE

@ SK11 with Cable 36"

@ SK12 with Cable 36"

[ ] mlOdEl A to Model B Upgrade

As reviewed in PE September 1981. The
complete microprocessor development
system for Engineers & Beginners. New
powerful instruction. Accepts any 24 pin
5V single rail EPROM, Supplied fully
built, tested & enclosed in a black ABS
case. Price incl. encapsulated plug-in
power supply. £169 (p&p 150p)

UHF Modulator 8MH2 450p
Stack Pack the unique stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers (10 sections) in-
cluding labets. 250p
Stack Pack incl. 10 off C12 Computer
Cassettes. 550p

DP8304BN
DS3691N
DSBaALS120N
FD1761

£3.00
£3.75

£45.00
@ Complete range of Connectors &
Cables available. Send SAE for list.

RIBBON CABLE
Ways  Grey

- IDC CONNECTORS

Speed PCB Plug
Block with latch
type Strt  Angle
Pins. Pins
99p
150p
166p

EDGE CONNECTORS
TWO ROWS
2x10way
2x15way
2x18way
2x22way
2x23way
2x25way
2x2Bway
2x30way
2x36way
2x40way
2x43way

CRYSTALS

32768KH 100 | 16 OMHz
1MHz 2751 180MHz
16MHz 18432M
18MHz 19 968M
1843m 20 OMHz
20MHz 24 0MHz
32768M 24 930M
357534

48 0M
3686aM 1000M
40MHz
4433619
5 0MHz
6 0MHz
6 144MHz
6 5536M
7 0MHz
7 168MHz
7 68MHz
B80MHz
9 OMHz
9375M
10 OMHz
10 7MHz
10 24MHz
12 0MHz
12528M
1431818

Unshrouded
PCB Plugs

VIDEO MONITORS

Colour
Female
Header
Socket

Price per Foot
" Angle

pins ;gg
25p
3s5p
48p 80p
55p 70p
75p 115p

@ 9" Screen, B&W, 15MHz Band
width, Light weight, attraclively
cased and fully guaranteed £69 +
p&p

180p
199p
195p
225p
210p

245p

22p
3zp
40p
52p

2x5 way
2x8 way
2x10 way
2x13 way
" 2x17 way
2x20 way
2%x25 way

90p
130p
1a5p
@ 12" Green Screen Monitor excet-
lent resolution, attractive casing,

g d £85 + p&p

375

75p ¥ DIL PLUGS (Headers!

Soldr
14pin 38p
1600 S0 EURO CONNECTORS
2ot e | D CONNECTORS: Miniature

Female Male Male

Strt. Angle  Strt. Angle . 9way 15 way 25 way 37 way
ins Pns Pins Pins Solder 80p 110p 160p 250p
Angle 160p 210p

Pins  120p 130p
Female

Solder 110p 160p
Angle 165p 215p
Pins  150p 180p p p
Covers %00p 95p 100p 110p

IDC 25way ‘D’ plug 385p Skt 450p

WEMON

JUMPER LEADS: Ribhon Cahle
Assembly | DIL PLug (Headers)
Single Ended Lead. 24" Long
Length 14pin  16pin  24pin
i 145p  165p  240p
Double Ended Leads
A N 185, 205p
Ultimate 12 |9sg 215p
Monitor 1C 28" 210p  235p
for UK101 & | 36 230p  250p
. Superboard
ID Header Sockel Jumper Leads
- 20pin 26pin  34pin
160p 200p 260p
290p 370p 480p

DIL SOCKETS

Low Wire
Prof Wrap
8pin 8 25p
t4pin 3I5p
16pin 42p
18pin
20pin
22pn
24pin
28pin
40pin

Watford's
specially
designed 4K

AMPHENOL PLUGS
24way IEEE 575p
36way Centronics
_Paraliel 550p

ZIF DIL SOCKETS
24way
28way
40way

DIN41617
31way
41612 A+8B
2% 32way
41612 A+C
2x%32way
41612 ABC
3x32way

170p 175p

285p
300p* 325p 240p 300p

325p 220p 295p

575p
850p
975%p

Onlv £10.

170 525p 360p 385p 260p 400p
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] micRo compuUTER

PRODUCTY

INTERNATIONAL LTD.

SOFTWARE FOR CP/M COMPUTERS

Software Manua

Software Manual Software Manual & Manual Only
BYROM SOFTWARE & Manuwal Oonly  MICROFOCUS & Manual Only  PHOENIX SOFTWARE
- BSTAM—Ultility to link one micro- CIS COBOL verslon 4.5 £425 £25
computer-to another also using BSTAM  £106 £7 FORMS 2 £110 £10 ASSOC|ATES (FOI’ ZBO only)
BSTMS—Ultility to link a micro to a mini PLINK—Disc to disc link loader £80 £17
or mainframe £106 £12 PASM—Macro Assembler £80 £17
PEDIT—Line editor with Macros £80 £17
Y BUG—Very powertul debug .£80 £17
MlCROLOG BER 5 PDEVELOP Package with all Ihe above £215 £37
FTNUMB (FORTRAN-80 RENUMI £ PLINK—2 Overlay Link Loade £206
CP/M USER LIBRARY £ NEFORMATTER) riay r £17
51 Volumes—Price per volume
8" disc (one volume per disc) £5 STRUCTURED SYSTEMS
5" disc (one volume per 2 discs) £10
Retailer Index 2 MICROPRO INC. (All converted to UK Standard)
gRIlOEM WORD-MASTER 1.7A 2638l rau) NSALES CEDGEH 350020
terms TEX-WRITER 2.6. £41 £19 PURCHASE LEDGER £350 . £20
WORDSTAR 3.0 £278 £42 NOMINAL LEDGER £350 £20
pvaljable DIGITAL RESEARCH MAIL MEBGE 3 di(seuiresuaeins)  £A] g: STOCK CONTROL £350  £20
SPELLSTAR 1.2 (requires Wordstar) 9 TTERIGH 2
CBASIC v 2.08 £72 £15  WORDSTAR TRAINING MANUAL £20 ki“vsf ) £1065] g
CB-801.3 £295 £19° WORDSTAR CUSTOMIZATION NOTES £56 (File management Reporting System) ° £139 £12
MPM 1.1 £130 £20 SUPER-SORT 1.6: Version 1 £139 £24 d
o H £273 £33 DATASTAR 1.101 ~ £195 g28 NAD (Name and Address selection s
o 6 £161 g0 DATASTAR CUSTOMIZATION NOTES -£56 ;V;'(;L“T) :::. :g
CP/M 2.2 ca7 £22 CALCSTAR 1.2 £167 £28
CP/NET £120 £16
XLT8s @ &7 APPLE VERSIONS ,
SID 1.4 g7 616 SUPERSOFT INC.
ZSID 1.4 £61 £16 WORDSTAR 3.0 £209 £41
MAC £58 £16 MAILMERGE 3.0 (requires Wordstar) £70 £11  BIAGNOSTICS 1 £50 -£10
. TEX 3.0 £61 £16 SPELLSTAR 1.2 (requires Wordstar) £109 £11  TERM £80 £8
- DATASTAR 1.101 £165 £28
‘DESPOOL £29 £7  SUPERSORT 1.6 €111 £27
PL/1-80 £298 £30 CALCSTAR 1.2 £109 £28
B:5¢ ooy €22 TDL SOFTWARE
MICROTECH EXPORTS (Technical 'Design Labs)
BUSINESS BASIC £80
EFORMATTER
FOX & GELLER REFORMAL: £109  g1a ZTEL (Text Editing Lang.) £35
QUICKSCREEN FOR DBASE-!| £97  g13 CPM < DEC £109. €19 LINKER ES3
QUICKSCREEN FOR CBASIC/CB-80 £97 £13
QUICKSCREEN FOR MBASIC £97 £13
QUICKCODE FOR DBASE-Il £172 £20 "[w pﬁnuu&'s
MICROSOFT INC. i
BASIC:80 5.21 £206 ANTHONY ASHPITEL
. BASIC Compiler 5.3 £228 TYPING TUTORS
INFORMATION UNLIMITED FORTRAN-80 3.44 ) BASIC VERSION £150
COBOL-80 4.60 o BUSINESS VERSION  £125.  £25
WHATSIT (Database Management M/SORT 1.012 :83
System) £80 EDIT-80 2.02 i
MACRO-80 3.43 £117 3£RZPHIRE SYSTEMaOO £25
MULISP 2.12 £117 5
FREE MUMATH 2.12 £145 FOX & GELLER
) 80 £21
Full KLH SYSTEMS MT MICROSYSTEMS QUIEKEODE 3
descriptive Spooler for CPM systems-v3.0 £78 €7 MICROFOCUS LTD.
Ealaloane PASCAL-MT+ 5.5 £195 €28 ANIMATOR £225 £10°,
E PASCAL MT+ 5.5 with SPP £281 £56 FILESHARE £250 £20
avaitable Library Sources £122 M.P.ILTD
Speed Programming Pkge. (Softbus) £139 £28 L. . 1
MAGIC CIRCLE SOFTWARE MATHS PACK £120
- . STATS PACK £120
M
OSBORNE & ASSOCIATES ELECTRONIC ACCOUNTING
ACCOUNTS PAYABLE & SERVICES
ACCOUNTS RECEIVABLE £50 £15 LINEAR & GOAL
MPI LTD. GENERAL LEDGER £50 £15 PROGRAMMING £200 £10
FORTH | £80 £22
PAYROLL £500 £15
SALES LEDGER £200 £15
PURCHASE LEDGER £200 £15 b
NOMINAL LEDGER £200 £15
INCOMPLETE RECORDS £1200 €20 ORDER INFORMAT'ON
when ordering'CP/M software please specify the format you require. All software items are subject to VAT.
Manuals, when purchased separately. are not subject to VAT. Please add £4.00 (including VAT) for postage and.
packing on each item purchased. For overseas please add £6.50 per item. Most software in this advertisementis
M I C R O‘AP available from stock and a 72 hour return service is thereby offered on most orders. These details and prices.are
all current as of July 1982. Our prices reflect an exchange rate of U.S. $1.80 to £1.00. All payments must be in
SELECTOR-V 1.6 £306 £28 Sterilng and drawn against a U.K. bank.
MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash, Cheque. Postal Order, IMO, Access or
Barclaycard/Visa number to Microcomputer Products International LTD.. Room PC11 8; Cambridge House.
Cambridge Road. Barking. Essex IG11 8NT. L
M EnlA AND CPT 8000 A1 Industrial Microsystems 8000 A1 Nascom/Lucas N1 SD Systems 5.25in R3
Cromemco System 3 A1 intel MDS SD A1 NCR 8140/9010 A1 SD Systems Bin Al
FOBMATS Cromemco System 2 SD/SS R6  Intertec Superbrain SSDD RK NNC-80 A1 Shelton Signet ‘RK
N Cromemco System 2 DD/SS RX Intertec Superbrain QD RS NNC-80W A1 Spacebyte Al
CSSN Backup T1 ISC Intercolor 8063/8360/8963 A1 North Star Advantage P2 Tarbell 8in Al
Altos. A1 Datapoint 1550/2150 A1 ITT 3030 DSDD R1  North Star Horizon SSSD P1 TEI 8in A1
APPLE CP/M-80 13 Sector RG Dec VT 180 SSDD RV Micromation A1 North Star Horizon SSDD P2 Televideo DSDD Ss
APPLE CP/M-80 16 Sector RR Deita Systems A1 Micropolis Mod 11 Q2 North StarHorizon QD (MPI.CP/M}P3  Toshiba T200 DSDD SF
Blackhawk Micropolls Mod I Q2  Dynabyte DB8/4 A1  Morrow Discus A1 North Star Horlzon QD R TRS-80 Modell » Shuffle-. i
British Micros Mimi RKX Exidy Sorcerer - CP/M-80 Q2 Mostek Al {Other CP/M) P2 board 8in Ay
California Computer Sys 8 in A3 Exidy Sorcerer - Exldy CP/M-808" A1-  Multi-Tech 1 Q2 Nylac Micropolis Mod Il Q2 - TRS-80 Modell il Al
CDS Versatlle 4 Q2 €x0 A1 Muiti-Tech 2 Q2 Osborne-| RP Vector MZ Q2,
Columbia Data Products 8 in Al Gemini Galaxy ) NI Micromation A1 Pertec PCC 2000 A1 Vector Systems 2800 Y
Comart Communicator CP50 P2 Heath H8 + H47 A1 Micropolis Mod |1 Q2 Rade 1000 SSDD RL Vector Systems B Q2
Comart Communicator CP100 P2 Hewlett-Packard 125.8in A1 Morrow Discus A1 Rade 1000 DSDD RM Vector VIP Q2 Iy
Comart Communicator CP200 P2 ICOM 3712 Al Mostek A1 Rair Black Box RE. Xerox 820 5.25in S6
Comart Communicator CP500 P2 IMSA! VDP-80 A1 Nascom (Gemini Drives SSDD) R3 Research Machines 5.25in RN Xerox 820 8in A1,
-Compal-80 Q2 Industrial Microsystems 5000 RA  Nascom (Gemini Drives DSSD) R7 Research Machines 8in Al

s 0



QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE Aj\
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IMORE GOOD REASONS h
TO RING OI-3591 63l

. o Tkt (A - MARS

TYPING TUTOR HAVE YOU HAD

1 by ANTHONY ASHPITEL A CLOSE ENCOUNTER
A e ey o R OF THE 4th KIND
speedy lyping. Maqy. many practical exercises which 3 X
e mer Bottds Up . aneTEH B atballarnd (Financial Headache) ?
sustained manner.
Can you really bypass this new package? For a THEN CONTACT WITH
. o A

o il be on aur stand 2t e coming PCW T MARS WILL SMOOTH

i MAIL

- ‘ YOUR ACCOUNTING [{ orden

There are two versions: The BASIC VERSION is a -
stand alone package. The BUSINESS VERSION U U -
includes a fully documented training manual and also F T RE, PHONE

incorporates full records of each students CREDIT
development n relation to his or her own progress CARD
and the progress of the rest of the class, so etfective MAY THE MPI FUHCE ORDER
comparisons can be made in a useful and helpful
BEWITHYOU! || ™"
.

BASIC VERSION £ 50
BUSINESS VERSION £125

Trade
Enquiries
y Welcome

Until now, there has been a sharp distinction between |\
packages which help a company manage its current
operatlons, and those which help it look ahead.

MARS offers a new approach, for it bridges the gap

between accounting for the present and planning for

the future.

MARS provides a tuil management accounting system
that can be set up to accept live data from ihe
computer's keyboard, or retrieve data from computer
files produced by a company's existing accounting
systems. This information can then be worked on and
many different kinds of calculation pertormed. When
ali the resuits are ready, a detalled management
report can then be printed, laid out exactly according
to the user's specification. MARS can thus provide
the right management information, in the right form,
in the right place and at the right time.

y
@ Circie No. 104 z \

OOM PC11, 8 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX I1G11 8NT,
elephone: 01-591 6511 Telex: 892385 )




Genie I and II accessories

The EG 3085.is quiet, fast and efficient.
Printspeed is 100 characters per second
and printing is bi-directional at 80 or 136
characters per line. Suitable for use with
other systems, it has three typestyles,
adjustable pin or friction feed and single
31;? or 1oll paper facilities. £425 plus

If you don't want to pay that much for a
printer, consider the EG 603. It doesn't
match the EG 3085 in certain areas, but
you will still get 100 c.p.s. bi-directiondl, a
range of character styles, forward and
reverse feed and pin/friction feed, with 96
Ehc:x;mcters and 64 graphic pattems.

235 plus VAT.

p /
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MONITORS

Avdilable in 9’ and 12" sizes, with white,
green or amber display, Lowe A V.T.
monitors are sturdy, attractive, easy to
operate and feature an easy view screen
with smoked anti-glare display filter.
Compatible with most popular micros on
the market. From £75 plus VAT.

EQUIPMENT COVERS

Beat the dirt, coffee spills and sticky
fingers when your computer and monitor
are not in use with these top quality black
leather covers.

Genie CV] £5 plus VAT.

12" monitors CV6 £6.20 plus VAT.

9" monitors CV3 £4.20 plus VAT.

4
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DISK DRIVES

If you want fast, reliable progrem storage,
true random access file handling and
access to many computer languages, we
can meet your needs. The EG 400T
provides storage of up to 184320 bytes
per floppy disk and comes complete and
tested, in a stylish colour matched
cabinet. £220 plus VAT.

The EG 401 AT offers dual disk drive with
368640 bytes of useable storage.and
comes complete with a power supply
ready to connect to an expander box.

£365 plus VAT.

DOUBLE DENSITY ADAPTOR
Allows the use of standard minidisk
drives in double. density, with virtually
double the storage capacity. The EG 3021
is equally at home in the Genie or TRS-80
expander boxes.

A double. density disk operating system
will be needed, such as smalLDOS
provides. £72 plus VAT.

——,

EXPANDER BOX

The updated EG 3014 expander box
allows for up to four disk drives with
optional double density. It connects to a
printer, or RS 232 interface, or S100 cads.
Not bad value at £190 plus VAT

(16K version) or £200 plus VAT

(32K version)

*The EG 3014 will work with TRS 80

by using the EG 3023 Tandy Adaptor.

TECHNICAL MANUALS

Full technical details of Genie Hardware
(all you ever wanted to know about
Genie).

Genie I/II Technical Manual

£10 - No VAT.

Expander and accessories (EG3014)
£10 - No VAT.

smalLDOS

Powerul, yet reasonably priced, the
Genie smalLDOS contains 2] library
commands, 7 utilities, LBASIC, disk basic
and bags of information, including a
reference manual and 40 page beginners
guide to disk usage. £35 plus VAT.

HIGH RESOLUTION
GRAPHICS

Increase graphic resolution capabilities on
your Genie seventy-three fold with the
LE18 HI-RES unit. It offers bit image
graphics of 73,728 points, a resolution of
384 x 192, and uses a separate 16K of
video memory to achieve its resolution.
Graphics are intermixable with text or
existing pixtel graphics, and cnimation,
reverse video displays and use of
programmable graphic characters are
possible. £86 plus VAT.

GENIE MONITORS

Two good performance, low priced 12"
monitors, either to match your Genie or
compatible with a wide range of other
systems. Good resolution and band width
and, of course, they free your television
set for the other type of programmes you
like to watch!

The EG 100 12" in black & white costs
£69 plus VAT.

The EG 101 12" with green phospher is
£79 plus VAT.

PRACTICAL COMPUTING November 1982



USINESS SOFTWARE

iecifically written for the Genie I
mputer, with disks and a suite of
ickages from the renowned house
IDATA. The suite includes SALES
:DGER, PURCHASE LEDGER,
{\YROLL and STOCK CONTROL.

ich package is a very reasonable £175
us VAT. Full detm.ls are available on
guest.

YSTEMS
ESK

sen a compact modular computer

'stem like the Genie benefits from being
sed on a custom designed system desk.
he SD-1 system desk is designed to
~commodate a complete Genie System
1d has a special upper shelf to support
e display monitor at the best level. The
esk is flat packed for easy delivery and
iished in attractive teak and charcoal
lours. £81.40 plus VAT.

RED MUSIC SYNTHESISER

sethoven might well roll over at this

ereo music synthesiser. it coam produce

x simultaneous notes over the whole

1dio range and provide sound effects.

RED comes complete with a software

mpiler, full instructions and a demo

ne.

is simply plugged onto the Genie 50

oy bus and has two outputs for an audio

nplifier. £61 plus VAT.
[\—&

G 3203 v, /
ANDY-BASHER. L

you are a TANDY user, read on! The
G 3203 is bus converted to allow Genie
eripherals to be used with Tandy Model
computers. £18.40 plus VAT.

ast in case there might be a few strange
yuls who want to convert in the opposite
rection, there is the S0/40 converter
hich generates a Tandy compatible 40
ay bus from a Genie.) £34 plus VAT.

G-3016
ARALLEL PRINTER
NTERFACE

he EG 3016 is a simpler
terface allowing a
entronics parallel
smpatible printer (EG
13, EG 3085) to be
onnected directly to, the
renie keyboard without
e need for an expander
ox. £38 plus VAT.

BUS EXTENDER

A most useful accessory, allows two bus
using devices to be connected
simultaneously to the Genie - when using
the Hi Res and expander for instance.
£21 plus VAT.

EPl, EP2, EP3

Genie I and Genie I have ROMS
offering 13.5K Microsoft BASIC, of which
the final 1.5K BASIC are custom written
extensions contained in EPROMs,

You can change these as follows:

EP1

Adds all Genie 1 software facilities to
other Genies, lower case driver, machine
language monitor, renumber facility,
keyboard repeat and screen print.

EP2 )

Has improved M.L. monitor, can load and
save programs. Defined function keys (list,
load, save etc.) for Genie I and lower
case driver.

EP3

Has HI-RES driver software with 10 extra
HI-RES commands which prevent need to
load HI-RES software from tape.

All at £12 plus VAT.

For Video Genie Systems, the LE-19
connects direct to the Genie bus and
allows one of these EPROMs to be fitted
extemally. £26.50 plus VAT.

NEW! A 64K CP/M computer for
less than £1,000!

CP/Genie with single disk drive has 64K
RAM, 13.5K ROM, comes complete with
a 12" monitor, 64 x 16 screen format and
operates under CP/M 2.2 supplied with
machine. £999 plus VAT.

The dual disk version will cost £1,175
plus VAT.

Both are compatible with existing Genie I
software and are supplied with the Genie
SmallLDOS. A breakthrough for

Lowe Electronics customers that should
not be missed.

) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for alt your technical advice and service back-up on any
' aspect of the Genie system direct from the e xperts'

Chesterfield Road, Matlock,
Derbyshire DE4 5LE.

Tel: 06294995,
Telex: 377482 LowlecG.
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Avdilable now from your local
GENIE dealer

AVON Microstyle, Bath, 0225 334659/319705.
BEDFORD Comserve, Bedford, 0234 216749.
BERKSHIRE P.CP, Reading, 0743 589249.
Castle Computers (Wmdsox), 07535 58118.
BIRMINGHAM Ward Electronics, Birmingham,
021-554 0708. Consultemt Electronics, Birmingham,
021-382 7247. A. E. Chapman and Co., Cradeley
Heath, 0384 66497/8. BUCKINGHAMSHIRE
Photo Acoustics, Newport Pagnell, 0908 610625.
CAMBRIDGESHIRE Cambridge Micro
Computers, Cambridge, 0223 314666.
CHESHIRE Hewart Electronics Macclesfield,
0625 22030. Mid Shires Computer Centre, Crewe,
(270 211086. CORNWALL A B & C Computers,
11 Brockstone Road, St. Austell, Comwall, St.
Austell 64463 CUMBRIA Kendal Computer
Centre, Kendal, 0539 22559. DORSET Blandford
Computers, Blandford Forum, 0258 53737.
Parkstone Electrics, Poole, 0202 746555. ESSEX
Emprise, Colchester, 0206 865926.
GLOUCESTERSHIRE HAMPSHIRE
Fareham Computer Centre, Fareham, Hampshire,
FPareham, 231423. HERTFORDSHIRE Photo
Acoustics, Watford, 0923 40698. Q Tek Systems,
Stevenage, 0438 65385. Chrisalid Systems and
Software, Berkhamsted, 04427 74569. KENT
Swanley Electronics, Swanley, 0322 64851.
LANCASHIRE Harden Microsystems, Blackpoo),
0253 27590. Sound Service, Bumley, 0282 38481.
Computercat, Leigh, 0342 605730. BEC
Computerworld {Liverpool) 051-708 7100.
LEICESTERSHIRE Kram Electronics, Leicester,
0533 27556. LONDON City Microsystems, EC2,
01-588 7272/4. Wason Microchip, N18,
01-807 1757/2230. Premier Publications, Anerley,
SE20, 01-659 7131. NORTH EAST Briers
Computer Services, Middlesborough, 0642 242017.
General Northem Microcomputers, Peterlee,
0783 860314. HCCS Associates, Gateshead,
0632 821924. NOTTINGHAMSHIRE Midland
Microcomputers, Nottingham, 0602 238281.
Mansfield Computers, Manstield, 0623 31202. East
Midland Computer Services, Amold, 0602 267079.
Electronic Servicing Co., Lenton, 0602 783338.
NORFOLK Anglia Computer Centre, Norwich,
0603 29652. Bennetts, Dereham, (362 2488/3.
OXFORDHSIRE Micro Business Systems,
Whitmey, 0993 73145. Pebbleglow Ltd. (Thame)
084421 5368. SCOTLAND Esco Computing,
Glasgow, 041-427 5497. Edinburgh, 031-557 3937.
Computer and Chips Lid,, St. Andrews,
(334 76206. Scotbyte Computexs, Edinburgh,
031-343 1055. Victor Momis and Co., Glasgow,
041-221 8358. SHROPSHIRE Tarremt Electronics,
Newport 0952 814275. SOUTH WEST Diskwise,
Plymouth (0752) 267000. West Devon Electronics,
Yelverton, 082 285 3434. Bits and Bytes,
Bamstaple, 0271 72789. SUFFOLK Elgelec Lid,
Ipswich, 0473 711164. SURREY Catronics,
Wallington, Surrey, 01-669 6700/1. Croydon
Computer Centre, Thomton Heath, 01-689 1280.
WALES Tryfan Computers, Bangor, 0248 52042.
WEST MIDLANDS Allen TV Services, Stoke on
Trent, 0782 616929. WILTSHIRE Everyman
Computers, Westbury, 0373 823764. B & D
Computing {Swindon), 0793 762449. YORKSHIRE
Media 5 Ltd, Sowerby Bridge, 0422 33580.
Advance TV Services, Bradford, 0274 585333,
Hudderstield Computer Centre, Huddersfield,
0484 20774. Comprite, Bradford, 0274 668890.
Superior Systems Ltd., Sheffield, 0742 755008.
Photo Electrics, Sheffield, 0742 53865. Ebor
Computer Services (York) 0904 791595.
NORTHERN IRELAND Business Electronic
Equipment, Belfast, 0232 4616]. Brittain
Laboratories, Belfast 0232 228374.
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Please send me further details of the
following item(s)
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On Atari, viC20,Comm

If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour
Computer. Cash Price £169.99. Credit terms: £16.99
down then £17 per month for nine months: Total £169.99.

Credit quotations on request.

THE NEW COMMODORE 64

The incredible new computer from Commodore comes
with 64K RAM fitted! Plus 16 colours, hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z80 micro
processor can be added — that means you can run CP/M
software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music
synthesisers. And all this at the most incredible price ever.

(AF56L) Only £339.00

-

DRAGON 32

The amazing new British com-
puter with a full-travel standard
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable
to 64K and later to 256KI!l), 9
colours, hi-res graphics and
Microsoft extended colour BASIC
{the very best BASIC to learn
with). It can be used with virtually
any ordinary cassette recorder, it
has a printer interface (Centron-
ics-type), joysticks are available
and it's incredible value for
money. (AF57M) Only £199.50

Page Flipping
Page Flipping

Teach-Yourself Programs
Conversaonal French
Conversatonal German
Conversational Spanish
Conversational ltalian
Touch Typing

-5C-16K-YGa4X £39 95
-5C-16K-YG45Y £39 95
-5C-16K-YG46A £39 95
-5C-16K-YG478 £39 95
-2C-16K-YG49D £15 95
-1C-16K-YGS6L £9.95

Tricky Tutenals
Tricky Tutenals
States & Capitals

Learn Programming Calculator
Invation To Programming 1 -1C-8K-YG43W £15.95 Graph-It
invitation To Programming 2 -2C-8K-BQ67X £22.95 Statistics

Invitation To Programming 3 -2C-8K-BQ6BY £22 95
Basics Of Amimation 1C-16K-BQSTM £11 95
Basics Of Animation -1D-24K-BQ58N £11.95
Player Missile Graphics  -1C-32K-8Q59P £18 95
Player Missile Graphics  -10-32K-BQ60Q £18 95
Display Lists 1C-16K-8Q51F £11.95
Display Lists 1D-24K-BQ52G £11 95
Horw./Veri. Scrolling -1C-16K BQ53H £11 95
Horiz, /Vert. Scrothing -1D-24K-BQS4S £11.95

Sounds & Music
Saunds & Music

Miny Word Processar

Personal Financlal Management

Mortgage & Loan Analysis -1C-16K-BQ66W £13 95
Bob’s Business
Bob’'s Business

Adventure Games
Galactic Empire
Rescue At Rigel

THE AMAZING ATARI COMPUTERS

4 Consoles Available:
Atari 400 with 16K RAM (AF36P)
£249.95
Atari 400 with 48K RAM (AF37S)
£319.00
Atari 800 with 16K RAM (AF02C)
£499.00
Atari 800 with 48K RAM (AF55K)
£590.00
*x All above with BASIC & handbooks

Other hardware:
Cassette Recorder
Disk Drive

Thermal Printer

Epson MX80T Mk Il
Epson MX80F/T Mk lil
Printer Interface for 400 (AF41U) £59.95
Printer Interface for 800 (AF42V) , £59.95
Interface Module {AF29G) £135.00
Versawriter (AF43W) £199.95
16K RAM Module (AFO8J) £55.00
48K RAM Module for 400 (AF44X) £125.35

(AF28F) £50.00
(AFO6G) £299.95
(AFO4E) £265.00
{AF38R) £399.95
(AF40T) £447.35

48K Upgrade for 400 (AF45Y) £75.00
Floppg@Dlsk (YX87U) £2.50
Le Stick {AC45Y) £24.95
Joystick Controllers {Pair) (AC37S) £13.95
Paddle Controllers (Pair) (AC30H) £13.95

\I\
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For full details ask for our hardware leaflet {XH54J) SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB

An independent users’ group. Four issues of the club magazine for only £3.00! Address your subscription 10 Ron.

1ssue 1 of the club magazine featured a tutorial on character set redefinition and contained a colleclion of demonsiration and
games programs and lots more. Issue 2 featured a tulorial on player/ missile graphics, an ariicle aboui graphics on computers, a
selection of members’ contributions to the program library and much more.

-1C-16K BQSS5K £11.95
-1D-24K BQS6L £11.95
1C-16K BGOJE £11.95
10-24K BGOSF £11.95
-3C-32K-BGO6G £59.95
-30-32K-BGO7H £59 95

Rescue At Riget
Datestones Of Ryn
Datestones Of Ryn
Star Warnor

Star Warnor
Invasion Orlon
Invasion Orion

Euro. Countries & Caphals -1C-16K-YGETM  £9.95 Business Programs Star Trek 3.5

Kids 1 {3 Programs) 1C-16K-BGOOA £9.95 Visicale -1D-32K-YL3I9N £119.95 Star Trek 3.5

Kids 1 {3 Programs) 1D-24K-8G018  £995 Atan Word Processor -1C&3D-48K-YG42V £99.95 Crush. Crumble & Chomp
Kids 2 {3 Programs) 1C-16K-BGO2C £9.95 Text Wizard 1D-32K-BQYYH £69.95 Crush, Crumble & Chomp
Kids 2 {3 Programs) 1D-24K-BGO3D £9.95 Mim Word Processor 1C-32K-BGO8J £11.95 Mission Asteraid

-1D-32K-BGO9K £11.95 Wizard & The Princess
10-24K-YGSOE £16.95
2C-16K-YG51F £13.95
1d#16K-YG52G £13.95 Zork |
Zork Il

30-32K-BQ65V £49.00

-1C-32K-8G11M  £9.95
10-32K-BG12N  £9.95

-1C-32K-BQ14Q £14.95

-1C-32K-8Q21X £22.45 Curse Of Ra {Part 3}

1D-32K-BQ8OB £22.45

-1C-32K-BQ22Y £14.95

1D-32K-BQ82D £14.95
1C-32K-BQ24B £28 95
1D-32K-BQ79L £28 95
1C-24K-8023A £18 95
10-32K-BQ81C £18 95
1C-32k-BQ15R £14.85

-1D-40K-BG260 £18.95

1C-32K BQBIE £2245

-1D-32K-BQB4F £22.45
-1D-40K-BQY1Y £17.19
-1D-40K-BQ25C £21 79
Ulysses & The Golden Fleece

-20-40K-BQ92A £20.64

1D-32K-8Q94C £29.95
1D-32K-BQ95D £29.95

Ali8aba & The 40 Thieves -1D-32K-BQ78K £27.95
Temple Of Apshai {Part 1) -1C-32K-8Q85G £28.95
Temple Of Apshai {Part 1) -1D-32K-BQ86T £28.95
Upper Reaches Of Apshar (Part 2)

-1C-32K-8QB7V £14.95
Upper Reaches Of Apshai {Part 2)

1D 32K 8088V £14 95

1C-32K-8QBIW £14 95

THE FINEST SELECTION OF ATARI SOFTWARE

Curse Of Ra (Pari 3}
Analog Adventure
Adventure Land
Pirates Adventure
Mission Impossible
Voodoo Castle

The Count

Strange Odyssey
Mystery Fun House
Pyramid Of Doom
Ghost Town

Savage Island |
Savage Island Il
Golden Voyage
Soltporn Adventure
Deadline

The Shattered Alliance
The Battle Of Shiloh
The Battle Of Shiloh
Energy Czar
Kingdom

Space Shutile Module 1

Arcade Games
Star Rasders

1D0-32K-BQYOX £14.95
-1D-32K-BQ33L £16 95
1C-24K-BQOOA £14 95
1C-24K-BQO1B £14.95
1C-24K-8Q02C £14.95
1C-24K BQO30 £14 95
1C-24K BQO4E £14 95
-1C-24K-BQOSF £14.95
1€-24K BQOEG £14.95
1C-24K-BQO7H £14 95
1C-24K BQOBJ £14 95
1C-24K-BQOSK £14.95
1C-24K-BQIOL £14 95
-1C-24K BQ1IM £14 95
-1D-40K BQ938 £20 64
-20-32K -BQ96E £34 95
-10-48K-BQ98G £29 95
-1C-40K-BQ63T £29 96
10-40K -BQ9I7F £29 95
1C-16K-YGS3H £995

1C-BK-YG55K £995
1D-32K-BGE5V £19.95

1E-8K-YGE6W £29.95
=
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ATARI SOFTWARE continued || VIC20 COLOUR COMPUTER
Asteroids -1E-8K-YG60Q £29.95 Blackjack 1C BK-YGE2S £9.95 Hardware Simphcalc Cassette (+16K) (AC938) 1995
Space Invaders 1E-BK-YG70M £29.96 Hangman -1C-8K-YGS4J £995 VIC20 Console (AF47B) £16999  VIC Stock Control Cassette {+8K) (AC94C) £1995
Missile Command -1E-8K-YG64U £29.95 Super Cubes & Tilt 1C-16K-BQ4BC £14.95 C2N Cassette Unit (AF4BC) £4495 VIC File Disk {+16K) {AC95D) £24 95
Caverns of Mars 1D-16K-BQ69A £24 50 Humpty Dumpty & Jack & Jili VIC Printer (AF49D} £23000  VIC Wniter Disk {+8K) (ACS6E) £24 95
K-Razy Shoot Qut -1E-8K-BQ63T £29 95 1C-16K-BQ3BR £19.95 VIC Disk Drive (AFSOE} £396 00 VIC Waiter Cassette (¢8K) (AC97F) £1995
K-Razy Kritters -1E-8K-BGS1F £29 95 Hickory Dickory Dock & 3K RAM Cartridge (AFS1F)  £29 95
K-Star Patrol -1E-BK-BG52G £29 95 Baa Baa Black Sheep -1C-16K-BO3SN £19.95 8K RAM Cartridge IAF52G) £4495  Education (CSE & GCE "D’ Level Revision)
Pathfinder 1D-32K BG33L £27 95 Briush Henitage Jigsaw Puzzies 16k RAM Cartridge (AFS3H) £7495  All cassete based and require at least BK expansion
Crosstire -1C-16K-BG22Y £20 64 -2C-16K-BQ40T £1995 (A
Crosstire 1D-32K-BG23A £20 64 European Scene Jigsaw Puzzles Joysticks and Paddles Enghish Language (AC98G) £9.99
Protector -1C-32K-BG248B £21 80 2C-16K BQ41U £19 95 Single Joystick {ACS3H)  £750  pMathematics 1 1AC99H) - £999
Protector 1D-32K-BG25C £21.80 Video Easel -1E-BK-BQ72P £24.50 Paw of Joysticks (AC37S) £1395  Mathematcs 2 (BCOOA)  £999
Thres hotd 1D-40K -BG 18U £27.54 Micro Panter 1D 48K BGS6L £29.95 Le Stick (ACA5Y) £2495  g@oiogy (8CO1B)  £9 99
Deluxe Invaders 10-16K-BG34M £29.95 Parr of Paddles (AC30H} £1395  Chemistry (8C02C) £999
Galactic Chase 1C-16K-BQ62S £16.96 Music Programs Physics (BCO3D} £999
Galactic Chase -1D-16K-BQB1R £19.95 Music Composer 1E-8K-YG48C £35.95 Programming Aid Cartridges Computer Studies {BCO4E) £999
Race In Space -1C-16K-BQ35Q £14 95 Movie Themes -1C-8K-BQ34M £9.95 Super Expander' 3K RAM and Hi-res Geography (BCDSF)  £999
Race In Space ~1D-16K-BG20W £16.95 (S Ly o graphics (ACS54J) £34 95 Hislory {BCO6G)  £999
g‘me g:m 1:)(:‘2“16'('(;!8(?4432\/\6 i:g':: Assembler ° 1C-16K-YL32K £19.95 BRuiammogldEaddional commands. Anthmetic for 9 to 11 year oids  {BCO7H)  £999
pace Chase - . Ascembler EQIBY 1E-BK-YGBBY £39.95 tunction Key programming etc (AC55K) £34 95 Reading for 9 10 11 year olds {8COBJ) £999
Centipede 1E-16K-BQ70M £29.95 Machine Code Monitor (ACS6L) £34 95 General Knowledge for 9 to 11 year olds
A -1C-8K-BGSOE £10.95 Macro Assembler -1D-32K-8Q73Q £59.95 9 Re0D B
Lunar Lander -1C-24K BQ16S £10 95 BaslcIAZ Sl SRIS GO £ 10 Software {all_3K unless stated) RIS oo
R L R o o) (B Basic A+ & Qperating System A+ E Speling for 9 10 11 year oids (BC10L) £9.99
Jumbo Jet Lander Available November -1D 48K -BQ32K £99 50 palieductontolBASIC Cosseties
St nela i Microsoft Basic 1D-32K-BQ74R £59.95 LI (LI BUaRS e e
e 10232K-BG 35022 95 Pulot (Educator) 1E & 2C-16K-BQ75S £79.95 Part 2 {ACS58N} £14.95 All cassette based and require at least 8K expansion
Shooting Gallery 1C-16K-BA36P £14.95  PUlot(Consumer) L€ B VOBAR (083100 G s
L s e S ) Qs Forth 1D-24K_YL29G £49.95 Aame Programs Quizmaster (BC11M)  £9 99
pokE P boncl RN Tiny-C 1D 48K -8G62S £64.95 venger Cartridge (ACS9P) £19.95  Know Your Own 1Q (BC12N)  £999
Shaoting Arcade B e Inter-Lisp/65 1D-4BK~-BG61R £87.00 Star Battle Cartridge {AC60Q) £1995 Junier 1IQ BC13P) £999
R0 S DLSKAees (2892 Super Siot Cartridge (AC61R} £1995  Know Your Own Personality (BC14Q)  £999
S P e oo Utilities Jelly Monsters Cartridge {AC62S) £1995 The Robert Carrier Family Menu Planner
Douge Rager e e PopiatmirAl pacasel) Alen Cartridge {AC63T) £1995 (BC15R)  £999
Dogae fRace e S 1C-16K-BG60Q £ 9.95 Super Lander Cartridge (AC64U) £1995  VIC Money Manager BC16S)  £999
Meace] 1 SESkansL L2a9s 6502 Disassembler 1C-BK-YLIOH £9.95 Road Race Cariridge (AC65V) £1995  VIC Road User & Highway Code (BC17T)  £998
Naiprsce prail o 6502 Disassembler 1D-BK-YL31J £12.96 Aat Race Cartridge (AC66W) £1995  Garden Planner (BC18U)  £999
Movsionag AoaSeE0In) f22.95 N 1D 40K-BQ27E £43.95 Btz Cassette (ACB7X)  £499  Inlerior Designer (BC19V)  £999
e AR ol (20.00 ID/Suser 3onics 1C-40K-8029G £29 95 Mole Attack Cartridge (ACBSG) £2495  BBC “Ask The Family (BC20W)  £9.99
e 0% Dot G 3D Supergraphics -1D-40K-BQ28F £29 95 Adventureland Cartridge (AC86T) £2495 8BC "Mastermind {8C21X) £999
e N St e File-It 2 _1D-48K-BG10L £34.95 Pirate Cove Cartridge {ACBAF) £24 95 Mastermind” additional General Knowledge
2R R S — LT (2 e e 1500 1D-40K -BGESP £72.80 Mission Impossible Carindge  {ACBTU) £24 95 Data 1 (BC22Y) £250
Pacific Coast Highway  -1D-16K-BG14Q £24.95 K-DOS 1D-32K-BQ76H £49 95 o EiCogases iachoy Jres Datagd (8C2ZaA gl 2150
e 1C-16K-BG27E £21.80 Disk Manager 1D-32K-BG58N £21.80 The Count Carridge (ACB9W) £24 95 Data 3 8C24B) £250
2T, S e e Disk Detective 1D-16K-BGS7M £24 95 Sargon 2 Chess Cartridge (AC77J) £24 95 Dataa (BC25Ck  £250
e G Operating System A+ 10-32K -BQ3OH £49 95 Gort Cartridge (AC90X) £24 95 "Mastermind” additional Specialist Knowledge
A el to3Tas Telohnk E-BK-YGESP £21 50 Omega Race Cariridge (AC91Y) £2495 Wine & Food (8C26D)  £2 50
Soo|Altack C1D-40K-BG3TS £23.95 The Next Step 1D-32K-BG6AU £27.54 Another VIC in The Wall Casselle Music {8C27€} £250
G Gl e et Fret] (AC78K)  £7.00 Sport & Games (8C28F) £250
e i e i Books VIC Panic Cassette (AC79L) £700 Films & TV {BC29G}  £2 50
Mountain Shoot -1C-16K-BQ12N £10 95 Master Memory Map XHSTM  £4 00 Cosmiads Casseite (AC80B)  £700
Haunied Hill 1C-16K BG3BR £16.95 De Re Atan -WGS56L £16 95 Backgammaon Cassette {(+3K) (ACBIC) £700 Books About VIC
Haunted Hilt 1D-16K BG39N £19.95 Operating System User's Manual VIC-Men Cassetie (ACB20) £7.00 Learn Programming on the VIC  (WA31J)  £250
e e ey o & Hordware Manual WA4BA £1695 VIC Asteroids Cassette ACB3E} £700  VIC Revealed (WA32K) £1000
Time Bomb 1D-24K-BG41U £12 95 Atar: Basic-Learning By Using  -WG55K  £524 ) VIC Programmers Reference
Tank Trap C1C-16K-YL34M £3.95 GameeEoi T neyAtar) WA47B  £4 45 B‘usmeu Programs Guide (WA33L) £995
Tork Trob e A T Eras WGDSF  £6 80 Simphcalc Disk (+16K} (AC92A) £2495  VIC Graphics (WA4BC) £1000
Thunder Island -1C-16K-BQ37S £10.95 Atari Sound & Graphics -WA3SN {825
Your Atarr Computer -WA40T £13 45
Home Game Programs 6502 A bly L S i .
Scam -1C-16/24K-YG58N £17 50 -WAOQSF £12,45 |
Basketball 1E 8K-YG61R £24.50 Advanced 6502 Interfacing -WA41U £11.48
Cypher Bowl 1C-16K-BQ20W £29.50 Beyond Games (6502} -WA4SY £13 00
Sunday Golf -1C-16K-BQ13P £10 95 Computers For People ~WAQOA £8.26
Darts -1C-16K-BQ42V £19.95 Analog. The Magazine For Atan
Tournament & B-8all Pool ~1C-16K BQ45Y £19.95 (6 1ssues} Annual Subscrption  -GG248  £9.00
::;z::;’l& Biglds :g::g:’:g:;; gggg Send sae now for our new software leaflet with \
BEschet D 32K BGA4BC £14.95 details of all the above programs.
Compuler Chess -1E-8K-YG63T £24.50 CHLE 05 L B T o
Fast Gammon 1C 8K YL33L £16.95 Key: C = Cassette. D = Disk. E = Cartridge. i i i j
Gomoku -1C-16K-BQ18U £14 95 2C = 2 Cassettes etc. BK, 16K shows minimum Maplm Electronic SUpphes Ltd" P.O. Box 3. Rayle'gh'
Gomoky -1D-16K BG55K £19.95 memory requirement. Essex. Tel: Southend (0702) 552911/554155.
Revers: -1C-16K BQ19V £14.95 :
Reverss 1D-16K BGS4J £19.95 NotelOrderlcadeslshownlinbraekest Demonstrations at our shops NOW. See the computers in action at
Sn:;bagele. Dominoes |cc-|sxx.eo43# £14.95 Prices correct at time of going to press. 159-161 King St., Hammersmith W6. Tel: 01-748 0926
phetiooane »:D—l‘gx—:gs‘an 512122 (Errors excluded). 284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292.
:
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DYSAN
DISKETTES

Full range of discs
available — Phone
for best prices.

dy

DISK STOR
BOXES

from
£14.95

full range
of 5" and 8”
models available

In stock

Dust Covers for Micro’s &
Printers & VDUs from £6.98
Floppy Saver Kits from £7.95
Indexing Systems from £2.00

(DEALER ENQUIRIES WELCOME)

Telephone 01 272 639:
01 272 623’

ANANM;
), Microware

Microware (London) Ltd. 637a Holloway Road London N19 5S¢

G2

DISK DRIVES
250K-1MB
PRINTER = i
—_—
_ SWITCHES (from £79) =
> RS232 — Cont
Para Multiple
ﬂi Printer Switches.
- Full range of CDC drives

from 250K to 1MB Sub

/

g T NEC

PHONE FOR UNPRINTABLE PRICES

TEC

‘fyf#"" EPSON printers Dot
’ matrix and Daisy
: Wheels.

systems/Bare drives
Winchester available

and

BBC, Nascom, Gemini,
Tandy, Video Genie and A
many more. Call for dealer price

Suppliers to the trade.

® Circle No. 107
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Z80 Card.

Full range of soft-
~ ware available.
Phone for Ilatest
price.

Winchester up-
grade kits. Add on
boards including

Z80 card. -
Full range of soft- = -|
ware available. T -

'4._....__-. ’ o et \4

° ;; ACT SIrius 1 Personal Computer (£2,395)

320K memory 700K floppy. All configurations available.

N M: Taeror g e
W, Microware

Microware (London) Ltd. 637a Holioway Road London N19 5SS.

Full range available

from 320K to 15MB

6MB bard disc mod- =
els for £2,795. & Ko

f i
—{\ i

N

FREE. With every
machine MONITOR
10 DISCS m basic ¢
basic CPM WORD-
STAR MAIL MERGE
SUPER CALC

=SBORNE 1

SUPERBRAIN II £1,495

Cail for cash and carry prices

@ Circle No. 108
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ZX81 MACHINE CODE ?

ZX.ASZMIC vom transforms ZX81 into an
Assembly Language programming unit

o FULL~-SCREEN EDITOR

Sixteen shift keys take you into a world with a word processor feel, A blink cursor
moves at your command to control insertion, rubout, line or string deletion, auto-
scroll & page flip up or down, Text block operations. Ultra-fast editing.

s MULTI-FILE SYSTEM

Declare as many files as you like, with any names you liké, & they are automatically
handled by the Operating System. Merge them, delete them, print, save & load them,
& edit them by name. Superb flexibility with a simple but powerful system.

e TOTAL ASSEMBLER

Full Z80 mnemonics, unlimited length labels, ORG & EQU directives, proper assembly
listings with errors flagged on screen or printer. Relocatable object code & options to
facilitate cross-assembly. Interpretive immediate execution available,

s POWERFUL DEBUG

All the usual dump, modify, fill & copy commands; plus breakpoints, single stepping,
context control, the convenience of interpretive execution mode, full use of the names
in your program, Command Macros, autodump, and full operating system interface.

e HI~-RES GRAPHICS

255 x 144 resolution under program control to give you truly convinecing graphicsa.
With the power & flexibility of assembler you can really use this high definition.

e MUCH,MUCH MORE

Repeat function on all keys, Double height titling on printer. Lots of extras. But more
important than all these features, attractive though they are, is the fact that ZX.ASZMIC
is an integrated development system in which everything fits together to give you a tool
which can satisfy the professional programmer by simplifying all stages of the program
development process. It is excellent for those who are taking the first steps into real
programming but the more expert you become the better you realise just what ASZMIC
can do for you. If you are at all interested in machine code it will be worth your while to
{ind out more.

Gomprocsys limited

1 enclose £39.95, Please rush me ZX.ASZMIC + manual
NAME

Address

Sole UK agents:- CAPITAL COMPUTERS LTD,
1 Branch Rd, Park St, St Albans ALl 4RJ .
Phone 0727 72917 . Cheques payable to ASZMIC a/c.

@ Circle No. 110
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CONTROLS HARDWARE — WITH BASIC
The PMJH CONTROLLER provides
extensive control facilities for
combinational and sequential logic, timing
and arithmetic operation using NSC Tiny
BASIC.®

THE PMJH CONTROLLER IS ITS OWN

CONTROLLER

1 OFF PRICE
£239 + VAT

DEVELOPMENT SYSTEM
Requiring only a 5V supply
and a VDU for operator
interaction, the PMJH

CONTROLLER doubles
as a development
system for program
Verification and as
the hardware
controller in
dedicated
applications.

e
-
red
el
el
bl

® Turn-key Operation
® 4K x 8 RAM @ 4K x 8 EPROM

® On board EPROM programming facility

® Serial 1/0 for connection to RS232 VDU

@ NSC Tiny BASIC is a trade mark of National Semiconductor

Manitron Division, Ficention Limited,
Bold Street, Sandbach, Cheshire. CW11 9AR England.
Telephone: Sandbach (09367) 4171

TAKE CONTROL OF YOUR FUTURE ... NOW

® Four Baud rates 110, 300, 1200, 4800

® Eurocard size 100 x 160 mm
® 5 VVolt operation

® Circle No. 109
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" AFREE12"'MONITOR
* WITH EVERY

0

Personal Business Computer!

Available NOW from DATALINK the amazing Osborne 1 is the totally portable 64K
personal business computer. An incredible breakthrough for mobile executives, sales
personnel, engineers etc., Osborme 1 weighs only 241b and fits under the standard airline seat!

And just look at DATALINK’s special introductory offer
WORTH NEARLY £200! —

—AFREE 12" QUALITY GREEN MONITOR

which Intertaces with the Osborne for home use PLUS A BOX OF HIGH

QUALITY BASF DISCS complete with SUPERIOR LIBRARY CASE! FREE!

Datalink’'s price-£1250+VAT!

The Osborne package also includes as standard: WORDSTAR,®
SUPERCALC,™ MAIL MERGE,® MBASIC,® CBASIC® and CPM ®

Take advantage of this superb offer while it lasts.
Cash with order — Personal buyers welcome. Post FREE in UK!

MICROCOMPUTER SYSTEMS (UK) LIMITED
\ 10 Waring House, Redcliffe Hill, Bristol BS1 6TB Tel: Bristol (0272) 213427 Telex: DATAL G 44807 j

24 hr answering service @ Circle No. 111




WP2020 is an advanced word processing system
which runs on selected 8080/Z80 and

16 bit 8088/8086 based
microcomputer systems.

All standard word processing
functions are incorporated
plus.custom keytops which
makes the system easy to

use for the beginner or

experienced typist. pocyment FunG
Some of the other SYSTEM

main features HARD DISK OR FLOPPY
DISK STORAGE

include,
multi-printer
support plus
background
printing,

spelling checker,
merge

CUSTOM FUNCTION
KEYTOPS

it

r STANDARD WORD
PROCESSING FUNCTIONS

WP 2020 MULTIPRINTER SUPPORT
SYSTEM SPELLING CHECKER

MAIN NINE SUBJECT
DICTIONARY| DICTIONARIES

MAIN MENU
DRIVER MERGE DOCUMENTS

LQP
HIGH SPEED PRINTER

REMOTE
SYSTEMS
2020
STATIONS

COMMUNICATIONS 1

DOCUMENT | COMMUNICATIONS2
CONTROLLER [INTERFACE WITH EXTERNAL

ACCOUNTS SYSTEM

* DATA ARCHIVE
AND RESTORE

documents and
communications
for electronic

Stand 6179 at

mail.

":> COMPEC
‘Nov. 16-19

ERAFFEERA

SYSTEMS GROUP

For further details or a demonstration of the 2020 series then caill us direct or contact your
nearest dealer. Attractive dealer and superdealer arrangements available on request.

GRAFFCOM SYSTEMS, 102 PORTLAND ROAD, LONDON W11 4LX 01-727 5561

® Circle No. 113

A NEW BOOK FOR ALL MICROCOMPUTER USERS

@

AT WORK AND PLAY

An introduction to computer programming in PASCAL

RICHARD S. FORSYTH

Lecturer in Computing,
Polytechnic of North

320 pages Hardback c.£15.00 Paperback ¢.£6.95

{

B Essential for anyone wanting to learn PASCAL

B Accessible to amateur, student and professional
B Highly readable style suitable for self-instruction
]
]
]

From author of successful title The BASIC Idea
Stimulating fully detailed sample programs
Interesting exercises throughout

11 New Fetter Lane, London EC4P 4EE

or direct from: Chapman & Hall Ltd, @
J

16
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' COMPUTER
SYSTEMS \

NOTHING
BEATS EXPERIENCE

SWTP computer systems distributors all have specialised fields.

Chances are there’s one specialising in your very line of business.

Combine his experience with your business needs and arrive quickly at
your optimum system.

What a relief from those who baffle you with computer jargon but can’t
speak your language.

Meet some of our specialists.....



...just a few SWTP compu

General .
Practitioners

Task offers a range of application
packages for Leasing companies, Life
Insurance Intermediaries and companies,
Insurance brokers, Solicitors and
Professional Accountants. In 1981 a Task
system was selected after extensive bench
testing against two mini computers for
the prestigious contract to instal the first
ever computer system on the Floor at
Lloyds of London. Task now employ 21
people including a team of in-house
trained programmers.

Peter Tarrant

TASK Business Systems,
16 West Street, Dorking,
Surrey RH4 1BL.
Tel: 0306-880818

Payroll

Computer House (Turnkey),
the Newcastle base{i;oftware House
specialising in the Uix language ‘C’,
announce the release of their Payroll
Package ‘CPay’, a general purpose
multi-user payroll which already
incorporates the 1983 Statutory Sick
Pay Regulations. ‘CPay’ will form the
heart of a comprehensive payroll and
personnel management system and is
available now to run on SWTPc ‘S’
series machines and most other Unix
systems.

John McEvoy

Computer House (Turnkey)
172 New Bridge Street
Newcastle-upon-Tyne

Tel: (0632) 617001/321335

Abies Informatics is one of the
leading suppliers of systems for General
Practitioners. The Abies system covers
repeat prescriptions, Age/Sex Register
and Patient Questionnaires. It is a vital
tool for preventive medicdl care in that it
aids the identification and recall of ‘at risk’
groups and keeps tabs on patients with
chronic illnesses and disabilities. Service
includes a comprehensive programme of
training and advice and a telephone ‘hot
line’ to help out with queries.

Tim Benson

Abies Informatics,

10 Barley Mow Passage,
London W4 4PH.

Tel: 01-994 6477

Builders

Plant Hire companies are
provided with the meansto quicker,ea
more accurate documentation with
management information on specific |
usage and profit contribution. Functia
covered are invoicing, sales ledger, bou
ledger, tool identification and location
maintenance scheduling, use and

servicing (including costs) and history.

A. Alexander

Harris Baldry Consultants Ltd.,
101A Clapham High Street,
London SW4 7TB.

Tel: 01-622 2445

Designed and developed
specifically to serve the needs of the
building and construction industries, the
program package,called the Franklin
Builders System afterits producer, builder
Brian Franklin, has already proved itself
in use for more than five years. Programs
cover integrated payroll, purchase ledger
and job costing. Information once input is
automatically posted to the relevant
ledgers. Purchase invoices, for example,
update purchase and cost-ledgers,
preventing errors and saving time.

Brian Franklin y

AMICRO, 158 Hanworth Road,
Hounslow TW3 3TR.

Tel: 01-5700864 i

Roger Sherrin MBE

Systems Selection, 46 Girwood Road,

London SW18.
Tel: 01-789 6939

Microprocessor Developmen
are suppliers of a powerful but easy t
use system for single and mulu-branc
Estate Agents. The system includes

. facilities for the matching and valuatic

of residential, commercial, industrial
and investment properties in addition
all general accounting functions. The
software is written in SAGE, an
advanced programme development to
also designed by Microprocessor
Developments to enable the very rapi
generation of sophisticated Data
Management systems and software
packages. The resulting system, thou;
flexible and reliable is easily tailored |
suit individual business requirements.

Keith Ashman

Microprocessor Developments Ltd,
86 West End Lane,

London NW6 2LX

Tel: 01-328 3391



Dairies

The computer system for dairies,
unched in 1978 by C.M. Computer
stems Ltd., has now established itself as
e of the best selling dairy systems in

e UK. The system not only carries out

1 office accounting procedures, but also
eates a detailed roundsman book and a
nique receipt printout facility. The system
itsdairies with asfew as 4,000 customers
as many as 650,000.

ris Wright

.M. Computer Systems Ltd.,
A New Road, Chippenham,
ilts SN15 1ES.

21: (0249) 51341/50262

Text
Retrieval

STRIX is a package which
nables anyone to create, update and
mend files of all kinds of text and to
etrieve any item instantly using simple
vords or word prefixes. It is designed for
he SWTPcS/09 computer which provides
owerful computing facilities at low cost,
hus bringing a sophisticated information
etrieval system within the reach of
housands of small businesses, libraries
nd research laboratories.

enny Knowles-Leak

Jelta Design & Graphics Ltd
tud Farm House

)ssington Lane
utton-on-Trent

lewark

‘ottinghamshire

el: (0636) 821722

stems specialists.

Wholesalers

City-based and linked with a
large firm of Auditors, Beyts Logic is
supplying Multi-User SWTPc systems
with packages for ledgers, stock control,
order monitor and inveicing and special-
ising in the Wholesale Cash and Carry
markets. In designing this system,
recognition was given to the specific
requirements of wholesalers with regard
to stock control for both sales and buying
departments, for the transport manager,
credit control manager and for
generating managerial returns.

Mike Anderson

Beyts Logic Ltd., 9th Floor,
Lee House, London Wall,
London EC2Y 5AX.

Tel: 01-588 4100

A system designed and
installed by GB Computers has greatly
reduced clerical time and effort
involved in running a busy Library. On
line information available instantly
includes the recording of loans,
borrowers’ entitlements, reader status,
expiry dates, fines owing, reservation
requirements and overdue books. In
addition the system caters for changing
the return date of books, setting and
clearing borrower and book conditions
and listing and browsing through books
on loan. Overdue letters and recall
notices are produced, statistical reports
printed and archived statistics
maintained. Current developments
include linking to the BOS terminal
enabling utilization of the bibliographic
data available.

Gary Enston

GB Computers, 19 Cross Street,
Leamington Spa,;Warwickshire
Tel: (0926) 311820

The
Computer

Configurations from £4,000 to £40,000.
Up to 12 Terminals. 760K to 160MByte
Disk Storage. 20MByte Tape Streamer.
64K to 784K Memory.

Languages:- Cobol ‘C’, BASIC, Fortran, Pascal,
Pilot, Forth, SAGE plus various Database
Managers with Report Generators.

Operating Systems:- UniFLEX*; FLEX, CP/M.

Performance:- Benchmark described in ‘The
Bell System Technical Journal’, July-August
1978, pages 1950-1951. Run on DEC PDP 11/70
in 21. seconds. Run on a SWTPc S/09 in 18.9
seconds.

Software Support: Courses available in UNIX,
‘C’, SAGE, Financial Modelling and by request
in all other languages.

Hardware Support: Nationwide on site.
Maintenance by SWTPc Computer Workshop.

AN

Southwest Technical Products
(Computers) Co.Ltd.,

12 Tresham Road,

Orton Southgate, Peterborough,
Cambridgeshire PE2 0SG.

Tel: (0733) 234433 Telex: 32600

' I would like one of your specialist
distributors to contact me.
' Name
Position
f company
Address

Telex:

@ Circle No. 114
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and we also stock
a unique selection of
low cost systems in our
‘budget micro’ department

EEEEEEENR

SEEEEEESE

ENEEEEER

Cambridge Computer Store
1 Emmanuel Street

Cambridge CB11NE
Telephone (0223) 65334/5

(closed 12.30 - 1.15 except Saturday)

@ Circle No. 115
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TRS-80 OWNERS!

LEVELI

CASSETTE

GAMES
Adventures:-
Special Sampler*
Adventureland* .
Pirates Adventure® ..
Mission Impossible*®
Vodoo Castle*®
The Count* . S
Strange Odyssey* ..
Mystery Fun House*®
Pyramid of Doom*
Ghost Town*
Savage Island* | ..
Savage lsland* Il ..
Golden Voyage® ...
Escape from Traam*
Crowley Manor® ..
Kid Venturel .
Alien Armada® .
Alien Defense® .
AirRaid* ... .....
Air Traffic Controi*®
Android NIM . -
Armored Patrol*®
Asylum*
Atlantian Odyssey*
Attack Force*
Backgammon ....... .
Barricade* ......
Battle Bastogne .
Battle St. Vith ..
Bee Wary
Bridge Partner ...
Bridge 2.0 .
Caterpillar*® .
Chess Partner® .......
Conflict
Cosmic Fighter®
Cribbage Player

Datestonesof Ryn ...... 4

D-Day L.
Death Dreadnaught*
Deathmaze*
Defense Command*
Domes of Kilgari®
Dragonguest* . ...
Duel & Droids ... ..
The Eliminator*
The Empire
Fastgammon®* ...

Flippy* . —
Flight Simutator*

.£6.50

..£12.50
.£12.50
.£12.50.
.£12.50
.£12.50
.£12.50
.£12.50
.£12.50

....£12.50
...£15.00

.£15.00
.£15.00

Fortress™ ...
Galactic Empire ..
Galactic Revolution
Galactic Trader

Galaxy Invasion® .
Game of Life*

Gammon Challenger®* ...

Golfers Challenge* .
Hellfire Warrior
Interlude*
Invasion Orion . x
Invaders from Space*
Kreigspiet Il .
Labyrinth*
Life Two ...
Lost Dutchman’s Goid .
Lunar Lander* .

Mean Checkers®
Meteor Mission®
Morloc's Tower .. ..
Olympic Decathlon®
Pinball* ..

Pork Barrel
Planetoids* .
Rescue at Rigel
Robot Attack® .
Sargon I*
Scarfman*
Seadragon .
Sky Warrior*
Slag ...

Snake Eggs
Space Intruders*
Spider Mountain .
Starfighter*®
Starfleet Orion
Starflite

Super Nova* ..
Sword of Zedek .
Temple of Apshai
Time Traveller
Time Trek® ..
Turret & Track
Up Periscope ...
X-Wing Fighter (I

- oo c

Analogies
Astro Word Search
Astro Quotes

Graph Builder .
Minicrossword .
Number Series .
Spelling Builder .. ..
Story Builder an
Vocabulary Builder 1

MO

.£10.50
.£10.50
.£10.50
.£11.50
.. £8.50
.£10.50
.£10.50
.£21.00
.£14.00
.£18.50
.£10.50
.£10.50

EDUCATIONAL

DELS |1 & lI

£11.50

Vocabulary Builder2 .....£12.50
9 Games for Preschoolers . £12.50
Scientific Calculator .... .. £14.50
Semi Conductor Theory ... £9.50
Teachers Assistant| .
Teachers Assistant |l .
Teachers Assistant il . ...
BUSINESS & UTILITIES
Amateur Astronomer . ....£10.50
APL-80" . .
Basic 1P* .. ..
Basic Toolkit®
Debug* ..
Direct Function Graph |
Editor Assembler Plus® ...
Electric Pencil 2.0*
Electronics Assistant

EMU 02* ... £17.00
File Handling £7.50
Finance Pack .£7.50
GSF*MOD £19.50
GSF* MOD I £23.00
General Accounting £8.50
Ham Radio £7.60
Hermes Monitor® ...... .£1850
Histograph/Scatergram ..£11.50
Home Finance . £7.50
Infinite Basic®* MOD | . £37.50

Infinite Basic* MOD Il
Infinite Business* .

Instant Calculator . £8.50
Inventory Control £11.00
Inventory ‘S’ £17.00

e’ £16.50
Keyboard 80* .£72.50
KvP® .. .£10.50
Level Il Basic® ........... £34.00
Magic Paper Calculator . £9.50

Memdump* . £6.00
Mortgage Calculator . £6.00
Office Accounting . £15.00
Tiny Pascal* ... £17.00
Periodical X-REF . £9.50

Personal Finance .......... £8.50
Pilot* . £23.50
Pre-Flight . .£7.50
Remodel & Proload* £26.00
Renumber® .. . £6.50
RPN Calculator .. £2.50
RSM 2 Monitor* £16.00
Screen Hold* £6.00
Statistics . £6.50
S.T.AD.* £15.00
ST-80* . B ...£34.00
Super Pims Data Base ....£10.50

Super Simon
Super T-Legs*
T-Step* .
Séstem Copy®MOD | .
TCopy lI*

Timser* .

Tiny Compiler

TRS80 Opera*

Typing Tutor ...

Ultra Mon* 000
X-Ref* .
Y-YBar .....

76 Basic Programs
Manual for Above
Library 100 .

DISK

Amateur Radio System ...

APL 80"
Auto Disk Directory
Basic Compiler
Beamcalc
Cash Register + Inventory
Comproc . ...

Data Base System

DCV-1 MOD | only
Dictionary

Discat*

Disk Sort Merge* MODI ..
Disk Sort Merge® MOD Il .

Dynamic Data Base

Editor Assembler Plus* ...

Electric Pencil 2.0*
File Manager 80

Floppy Disk Diagnostic® .
’ £

Forth MMS v2.0*
Forth Datahandler 2.0
Forth Utilities 2.0* ...

KVP*: ... . ...
Mailist MOD Il
Mychess* MOD | only
Newdos 80 Vers 2.0*:
Newdos +* .......
Newdos + 40 Track*
Office Accounting .
Pascal-80* . ba
Roots .
RSM 2D Monitor*
Sargonll ........
Simplify It
Space Intruders* MOD |
ST80D* . .
ST80D IN* .

Superscript® . .£21.00
Superkeys® .. ............ £35.00
Taranto & Associates Conversion
of Osbourne & Associates Business
Programmes

Accounts Payable .... .. £90.00
.£7.50  Accounts Receivable . £90.00
.£7.50 Invoicing for above .£70.00
.£7.50  General Ledger
. £9.50 includes Cash Journal ..£90.00
£10.50  Manuals for above (3) ....£32.00
£1050 Complete Co-ordinated System
fggg with Manuals .....£300.00
£1200 MODEL Il
ere0  CPM2.2.X ... £156.00
£10.50 CBasic (CPM) . ..£70.00
£23.00 Cross Reference .£37.50
£8.50 Disk Sort Merge .£110.00
£40.00 Development System . £80.00
. Fastback ......£55.00
(GESIE" . £37.50
K.F.S. ... ......£127.50
£20.00  RM Cobol .. . from £350.00
-£32.50  RSM Il Monitor . £35.00
--£12.50  yrility Package .. ... . .£110.00
£130.00 WORD PROCESSORS
£130.00  giectric Pencil Il {CP/M) .. £185.00
£42.50  Ejectric Pencil Il TRSDOS £200.00
-€14.50  Magic Wand (CP/M) .. ... £200.00
-£40.00  wordstar (CP/M) ... ...£260.00
£10.50 BUSINESS SYSTEMS
£65.00 Accounting from £160.00
£37.50 Mailist .- ... from £100.00
foy20  ALL PRICES INCLUDE VAT AT
£2720  15%, PACKAGING & RETURN
‘£57.50 POSTAGE TO U.K. ADDRESSES.
030 PRICES TO OVERSEAS
£2000 ADDRESSES INCLUDE RETURN
f‘IS.OO AIRMAIL. SEND £1.00 FOR NEW
0095  DESCRIPTIVE CATALOGUE
fa7 50 REFUNDABLE ON PURCHASE.
£31.50 *Denotes Machine Language
£650.00 TRS-80 Trademark of Tandy Corp.
£€40.00 CP/M Trademark of Digital Res.
£€75.00 C-Basic Trademark of Compiler
.£1850 Systems.
£5500  ALL PRICES SUBJECT TO
£11000 CHANGE WITHOUT NOTICE
.£45.00 B
5%  MICROCOMPUTER
‘500 APPLICATIONS
-£1700 41 QUEEN'S ROAD,
.£26.00 BLANDFORD FORUM,
.SZ.OO DORSET DT11 7LA,
Eae00 ENGLAND.
£110.00 TEL: (0258) 55100
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ou TGROWN
YOUR APPLE ?

HAL Computers Extend The Apple’s Capabilities

If your business or scientific application
has outgrown your Apple’s capability or if
you have put off buying an Apple because
you thought it couldn’t meet your needs —
think again.

HAL hard disc systems offer up to
20Mbytes of Winchester storage from as
little as £1,750.

Capricorn

A complete subsystem in an attractive space
saving cabinet, which holds either one or two drives
acombination of standard disk drive and/or’
Winchester to give a capacity from 5Mbytes up to
20Mbytes formatted.

Capricorn works in conjunction with
Apple’s standard floppy disc drive
for archiving purposes and offers
really high capacity computing at
an entry level price forcost
CONScious users.

HAL Computers Limited
in vincible Raad | Farnborough
Hants.G

Telephane( Qz’52)517l7l

PRACTICAL COMPUTING November 1982

As capacity increases with the professional user,
so does the importance of a full back up facility.
AQUARIUS is HAL's new answer to this problem. It
combines a choice of Winchester capacities with a
quarterback streaming tape drive which allows a full
back-up file copy to cartridge tape in about six
minutes with absolutely no user intervention.

The aluminium cabinet is styled to look good
alongside Apple in the most professional user
applications.

Prices start at £2995, for a ready to run system —
the complete business solution to backup problems.

AllHAL sub-systems come with a full twelve
months parts and labour warranty.

All units are designed and manufactured by HAL
in Britain and are complete with all instructions,
technical literature and systems discs. The file
handling software is written by our own in-house
software team — if you need helpitis always on
hand via yourlocal dealer or direct from the design
team that conceived the system.

We use only the disc drives which we distribute
exclusively into the U.K. computer industry in
massive quantities over 20,000 units per annum sold.
Our service department houses a formidable
armoury of drive testing computers for pre-test,
maintenance and burnin.

Formore information and a demonstration contact either your
nearest dealeror call us directon our hot line 0252 517171.

///
//

@ Circle No. 116
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SYMBFILE

PROPRIETRY SOFTWARE CURRENTLY AVAILABLE
FROM MAJOR SOFTWARE HOUSES

PACKAGE

TABS

ACCESS DATA BASE
OMNIS

ESTATE AGENTS

MICRO PLANNER
MEDICAL

PROGRAM PLAN

ROSTAR

MICROFINESSE
ACCOUNTING
ACCOUNTING

ADAM ACCOUNTING
SOLICITORS ACCOUNTING
PROPERTY MANAGEMENT
PROPERTY MANAGEMENT
VIDEO MANAGEMENT
PASTEXT

MATHEMAGIC
GRAPHMAGIC

ORBIT ACCOUNTING
SYSTEMATICS ACCOUNTING
JARMAN ACCOUNTING
ZARDAX

SUPPLIER

TABS

SPIDER SOFTWARE
BLYTHE

BLYTHE

DATALINK

RAM COMPUTERS
FARMPLAN

PEGASUS

P.E. CONSULTING
VEGA

M.B.C

c.c.C.

E H. COMPUTERS
ESTATE COMPUTERS
FLETCHER DENNYS
IMPACT.MICRO SYSTEMS
PROGRAMVARHUSET
FERRARI SOFTWARE
FERRARI SOFTWARE
VLASAK
SYSTEMATICS
JARMAN SYSTEMS
COMPUTER SOLUYIONS

0.B. MASTER STONEWARE
0.8 1 ASHTON TATE
TRA PRINTRONIC
3 ATTAR
EVAN JACKSON
D CR GE
AL cF
7% ¢ UNDER DEVELOPMENT
57 WINCHESTERS FOR APPLE I
PADMEDE ACCOUNTING PADMEDE
FORMAT 80 ELITE SOFTWARE
3,5, 6,12, 21 MB DRIVES NOW AVAILABLE PFS SOFTWARE PUBLISHING CORP.
PFS REPORT SOFTWARE PUBLISHING CORP,
COLD BOOTING FACI LITY PFS GRAPH SOFTWARE PUBLISHING CORP
VISICALC VISICORP
VISIOE VISICORP
1 YEARS FULL WARRANTY psioer weere

1 Symbiotic Computer Systems Ltd.

32 Elmwood Road, Croydon, CR9 2TX
[l jll Telephone: 01-683 1137/8/9 Telex: 893815

APPLE is a Trade Mark of APPLE COMPUTER INC.
@ Circle No. 118

Now there (s a Home & Business Computer froM

3k Mo special Cassette Recorder required

sk Hot Line.If you have a problem ring for help”
sk 14K of User Basic included

sk Connection for up to 2 Cassettes

FOR THE HOME
TI98/4A 16K
Basic. Joysticks.
Cassette Cable.
1 Games Model.

£190'
Sa\ﬁ%ﬁf *
FOR THE SCHOOL
T199/4A 16K
Basic. Early Reading.
Speech Synthesizer.
Addition/Subtraction.

* Includes €50 Rebate from T.1.

Home & Business Computers Ltd.

PRIORY BUILDINGS, 77 UNION STREET,
OLDHAM. OL1 1HL. TEL:061 633 1608

Ring for details

FOR BUSINESS
Sales. T Writer.
Purchase. Record Keeping.

@ Circle No. 341
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Dysan

The Highest Quality Diskettes
For Your System.

Dysan diskettes, acknowledged to be the industry leader in quality and data integrity available
for all these and other systems from HAL Computers, Dysan’s key U.K. distributor.

DISC PACKS AND CARTRIDGES ALSO AVAILABLE FPI -t “- o b-tth-
, ease tell me more about the

range of Dysan Media for my oystem.l

TECHNICAL SUPPORT FROM QQUANTITY / _
HAL’S ENGINEERING TEAM DISCOUNTS,Name I

FOUR HOUR ORDER EXSTOCK i ddress I
TURNROUND W AVAILABILITY ¢

o

’

Ring the Dysan hot line now on Famborough 517171
or complete the coupon. /Computer System /

HAL Computers Limited // , ,

'7/
Inwnc:ble Road Farnborough /
Hants.GUI 0%5 / / /
A // 7/

2)517171

Telephone (

@ Circle No. 119
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as already become a reality. With tH
now do the talking for itself. By ma 3 ,,_.
rlands an unlimited vocabulary cafg

. 10 bytes per second of sp&eph.

Model 03 i

The DGC TALKER
be controlled by any panalle! inter-
face. The configuration is standard
Centronics compatible. The cable
configuration can be connected
directly to the following computer
™ systems: Commodore, Vic 20, Pet.
Price £ 110,- plus VAT.

Model 04
The DGC TALKER model 04 is

Model 01/02

supplied as an insert card, of which
. Can be connected directly to the the configuration is compatible with
following computer systems: | Apple expansion slots.

TRS 80 model 1 and Ill, LNW 80 and
Video Genius.
Price £ 120,- plus VAT.

This model can be connected to
Apple 2, ITT 20-20 and Pearcom.
Price £ 104,- plus VAT.

The models 01,02 and 03 have a sary is a loudspeaker. by speech. By using the V.0.S. the

built-in power supply for 220/240V. The DGC TALKER is supplied application of speech in programs
Model 04 uses the power supply  with V.0.S. (Voice Operating becomes just as simpie as the use
of the computer system. System). - of the screen.
All TALKERS have a builtin LF This makes it possible to
amplifier and the only item neces- expand programs written in BASIC
. PED GEND G L& 32 X N X 1 _J |
1 COU PON Send in envelope to: I
EE L=l e = e
P.O. Box 149 Oxford, OX4 3AB
In the Netherlands: Antwoordnyummer 302
g vg *g Mg 3220 WB Hellevoetsluis I
I Application for more documentation. I
In the U.K.: British Communication Centre. In the Netherlands: Dutch head office. I s - U ' l
P.O. Box 149 Oxford OX4 3AB. Struytsehoeck 1, 3224 HA Hellevoetsluis. Company ...
Phone 0865 - 72 64 69. Phone 01833 - 11300. | AQTESS ..ot |
Telex 83147 "for DGC". Telex 26401 "for DGC”. T (T _
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“Thebest value for moneyon the
small business systems market

SUPERBRAIN e

A smart, fully self-contained
desk-top unit- that’sthe
SUPERBRAIN microcomputer.
It will operate asa complete
business system,as aword
processor (allied toa high
quality printer)and asan
intelligent terminal.

® 320K, 680K and 1.5 MB disc drives
® Widerange of standard packages
® Fullgraphics facility

® Nationwide dealer network

® Hard Discs available
too — integral or separate

SUPEQBR/\IN is ideal for both first time buyers needing ageneral purpose machine, and for
users wishing toupgrade froma personal microcomputer system. Its CP/M operating system will handle the most sophisticated
programs. Twin Z80 microprocessorsand an RS232 communications port makeiteasy toextend the systemin the future.

Thelcarusdealernetwork

LONDON

CAMBRIDGE DATA SYSTEMS
LTD., 35-37 Queensland Road,
Holloway, LONDON N7 7DP.

Tel: 01 607 0101

COMPUTECH SYSTEMS LTD, 168
Finchley Road, LONDON NW3 6HP.
Tel: 01 794 0202

DATA PROFILE, Lawrence Road,
Green Lane, HOUNSLOW , Middx.
Tel: 01 572 6381

J & FGROVER LTD, 10 Barley Mow
Passage, LONDON W4 4PH.

Tel: 01 994.6477

SISCO LTD, 2 Moorfields, LONDON
EC2Y 9AA. Tecl: 0t 920 0315
TERMACRE LTD, 126 Woodward,

MASS MICROS, Wellson House,
Brownficlds, WELWYN GARDEN
CITY, Herts. Tel: 07073 31436.
RANMOR COMPUTING LTD,
Nelson House, 2 Nelson Mews,
SOUTHEND-ON-SEA, Essex.
Tel: 0702 339262

ROGIS SYSTEMS LTD, Keepers

Lodge, Frittenden, NR CRANBROOK,

Kent. Tel: 058 080 310

SAPPHIRE SYSTEMS, 19-27 Kents
Hill Road, BENFLEET, Essex.

Tel: 03745 59756

THAMES VALLEY COMPUTERS,
10 Mapie Close, MAIDENHEAD,
Berks. Tel: 0628 23532

SOUTH & SOUTH WEST

Road, LONDON SE22 8TU.
Tel: 01 693 3037

HOME COUNTIES

COMPUTING CONSULTANCY,
Lyngen, Oldhill Wood, Studham,
DUNSTABLE, Beds. Tel: 0582 872363
CONQUEST COMPUTER SALES,
92 London Road, BENFLEET, Essex.
Tel: 03745 59861

CULLOVILLE LTD, Thornficld,
Woodhill Road, SANDON,
Chelmsford, Essex. Tel: 024 541 3919
ELSTREE COMPUTINGLTD, 12
Elstrec Way, BOREHAMWOOD,
Herts. Tel: 01 207 2000

FOREST ROW COMPUTERS, 53
Freshficld Bank, FOREST ROW’, East
Sussex. Tel: 034 282 4397

COMMONSENSE COMPUTING,
PO Box 7, BIDEFORD, Deven.

Tel: 02372 4795

DAYTA, Kingsbury Square, Wilton,
SALISBURY, Wilts. Tel: 0722 74 3898
EMTEK COMPUTERS LTD, 40
South Furzecham Road, BRIXHAM,
Devon. Tel: 080 45 3566
NICOMTECH LTD, The Old Mill,
Anthony Passage, SALTASH,
Cornwall. Tel: 07555 2719

OMEGA ELECTRIC LTD, Flaxley
Mill, Flaxley Road, MITCHELDEAN,
Glos. Tel: 045 276 532

lcarus Computer Systems Ltd

I

EAST

CAMBRIDGE MICRO
COMPUTERS, Cambridge Science
Park, Milton Road, CAMBRIDGE.

Tel: 0223 314666

STUKELY COMPUTER SERVICES,
Barnhill, STAMFORD, Lincs.

Tel: 0780 4947

MIDLANDS & WALES

BASIC BUSINESS SYSTEMS LTD,
61 Loughborough Road, WEST
BRIDGEFORD, Nottingham.

Tel: 0602 819713

BORDER COMPUTING &
PROGRAMMING LTD, Dog Kennel
Lanc, BUCKNELL, Shropshire.

Tel: 054 74 368

DRAGON SYSTEMS LTD, 37 Walter
Road, SWANSEA, W Glam.

Tel: 0792 474498

DUPLEX COMMUNICATIONS,

2 Leire Lane, Dunton Bassett,
LUTTERWORTH, Leicestershire.
Tel: 0455 209131

FAST COMPUTING LTD, 52 High
Street, HENLEY-IN-ARDEN, West
Midlands. Tel: 05642 2714

JAEMMA LTD, Unit 24, Lee Bank
House, Holloway Head,
BIRMINGHAM. Tel: 02] 643 1609
LAWMAR BUSINESS SYSTEMS,
| Paterson Drive, Woodhouse Eaves,
LOUGHBOROUGH,

Leics. Tel: 0509 890900
MICROAGE LTD, 53 Acton Road,
LONG EATON, Nottinghamshire.
Tel: 06076 64264

MICROCARE COMPUTINGLTD,
18 Hawarden Road, NEWPORT,
Gwent. Tel: 0633 278040

VIGO SOFTWARE SERVICES,
Malt Shovel Cottage, Vigo, Burcot,
WORCS. Tel: 021 445 1445

NORTH

AP LTD, Maple House, Morilake
Crescent, CHESTER CH3 SUR.
Tel: 0244 46024

JENNINGS COMPUTER
SERVICES, 55/57 Fagley Road,
BRADFORD, West Yorkshire.

Tel: 0274 637867

MICROSERVE (HUMBERSIDE)
LTD, 39 Oswald Road, Scunthorpe,

SOUTH HUMBERSIDE DN15 7PM.

Tel: 0724 849696

NASTAR COMPUTER SERVICES
LTD, Ashton Lodge, Abercrombie
Street, CHESTERFIELD S41.

Tel: 0246 207048

For further details, or if youwant

Computer Systems Ltd.

PRACTICAL COMPUTING November 1982
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to become adealeryourself, contact:

* P.O. Box 1196, Salmia, KUWAIT.

SDM COMPUTER SERVICES,
Broadway, BEBINGTON, Merseyside
L63 SND. Tel: 051 608 9365
SORTFIELD LTD, E Floor, Milburn
House, Dean Street, NEWCASTLE.
UPON-TYNE. Tel: 0632 329593
SPOT COMPUTER SYSTEMS LTD,
New Street, Kelham Street Indus.
Estate, DONCASTER. Tel: 0302 25159

SCOTLAND &
NORTHERN IRELAND

EFFICIENT BUSINESS SYSTEMS,
9 Clarence Street, BELFAST, Northern
Ireland, Tel: 0232 647 538

ESCO COMPUTING LTD,

40a Gower Street, GLASGOW.

Tel: 041 427 5497

TURNKEY COMPUTER
TECHNOLOGY LTD, 23 Calderglen
Road, St. Leonards, EAST KILBRIDE.
Tel: 03552 39466

OVERSEAS

GICC, PO Box 519, Manama, Bahrain.
KUWAIT COMPUTER CENTRE,

MICRO MANAGEMENT INFO
SYSTEMS, 13/2 King Street,
GIBRALTAR.

M G ENTERPRISES, 32 Rue Vicror
Hugo, 92800 PUTEAUX, France.
Tel-0103315060655

. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209
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Software Our Special
Normat Discount
RRP Price Price
DBase |l relational database (Each}
management package £435.00 £415.00 £395.00
i Our Spacial
Flexible disks Wil B
RRP Price Price
L. {Each)

8" SS/50D 22.50 21.50 18.50
$S/DD 31.50 29.80 25.50
DS/00 39.05 37.20 30.70

5" $S/DD 40 tracks 19. 18.50 17.20
$S/0D 80 tracks 25.30 24.70 22.40

D 40 tracks 30.70 25.00 22.50
DS/DD 80 tracks 37.50 32.05 7.
These discs are certified up to 12 million passes. The discaunt price includes free library case with the disks.
1
QOur ecial
e Normal Dsrgcoum
RARP Price Price
{Each)

C12 0.50 0.45 0.40

(1] .55 0.50 0.45

Thesa cassettes are Inclusive of Library Case. For p of 10 or more please reduca the price by 10% and round it to the naarest penny e.g. C15 would cost 40p for 10 or more. Axon

Our Special

Ribbans Normal Discount

RAP rice Price
{Each}

Epson MX80 6.50 5.50 4.50

*Microtine 80 2.90 275 205

*Commodare 3022 250 2.25 185

Commodare 4024 tally 1000 4.50 3.27 295

*QOlympia ES100 2,05 1.85 1.67

Epson MX100 9.20 850 7.85

Annadex 9500 975 935 8.45

Bracho.

Qume M/S Mark It 308 275 2.24

Qume M/S Mark il 395 378 a0

Qume M:S Mark IV 7.50 575 5.25

Fabric Mark Il .08 275 2.24

Diaboio Hytype It M/S 426 3.85 3.40

1 cloth 4.30 3.96 3.45
NEC Muitistrike 6.70 6.03 4.50
Fabric 7.00 6.30 467
The above are original branded ribbans excapt those marked *.
Qume and Diabolo branded wheels. 6.50 5.50 475
Our Special
Storage Boxes Normal laspen
RRP Price Price
(Each}
Hard Library Cases
‘ 280 2.25 175
P 205 1758 140
Colours available Blue. Beige, Black, Grey.
Lockable Storage Boxes

8" Holds 40 22.50 20.00 16.50

8" Holds 90 35.00 30.00 24.20

54" Holds 40 17.50 14 50 11.50

5{” Hoids 90 22,50 20.00 16.50

Multiple Storage Units

Gt 4.50 4.05 3.40

si" 4.05 s 3.20

The above Multiple Starage Units interlock horizontally and stack vertically, ideal for disk library.

Our Special

Listing Paper Normal Discount

RRP Price FPrice
(Each}
{Per Box) {Per Box)

11 % 9 x 1 part (boxad 2200) 12.50 10.50 .50

11 x 14} x 1 part (boxed 2200) 1450 13.50 11.75

11 X 156/16 1 part {boxed 2200} 14.86 14.26 1278

4

Binders 1o house above size paper el o

RRP Price Price
c Each} .

11 x 9 pressboard 2.50 205 1.85

Blacfa 275 225 2.00

11 X 14} pressboard 2.66 2.20 1.95

Plasti ; 95 %55 2 ;g

1% x 155/16 pressboard 95 .25 1

Ptastic ” 318 265 2.20

Drive Head Cleaning Kits Ng,‘,’,’w, pedal.

RAP Price Price
{Each)

8 17.50 15.50 12.50

B} 17.50 15.50 12.50

IBM Self Loading Machines for System 34/38 o’ D] i

RRP Price Price
(Each}
12.85 11,50 9.50
Seif Adhesive Labels Our Special
Normal Discount
RAP Price Price
Por box) {Each}

3) x 17/16 1 accross {boxed 8000) .50 34.80 30.25

34 x 17/18 2 across (hoxed 8000) 41.60 39.20 33.20

3} x 12/16 3 across (boxed 6000) 3250 28.08 20.04

Other sizes available, Please telephone our Sales department

DEALERS Please ring in for bulk discount
ORDERING GOODS

Please note the above prices are excluding VAT and delivery and insurance. The post and postage are as follows. £3.50
for all goods per box. Please send us a cheque or postal order for the goods inclusive of VAT and delivery. Please allow

l 14 days for the delivery.

GIVE US A CALL ON 01-226 8809

IS

Or write FREEPOST to: Business Reply Service NW3243

MO GAWaN

o

druvic international supplies co., Itd

31 CORSICA STREET, LONDON N5 1BR TEL. NO. 01-226 8809.
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HOW TO USE YOUR EPSON

WITHOUT WASTING
COMPUTER TIME

Your computer is capable of sending
data at thousands of characters per
second but the Epson can only print
80/100 characters per second.

This means your computer is forced
to wait for the printer to finish one
line before it can send the next. A
waste of valuable time.

feavddd

x

THE NEW MICROBUFFER
ACCEPTS DATA AS FAST AS
YOUR COMPUTER CAN SEND IT

i i

Microbuffer stores the data in its own
memory buffer and then takes control
of the printer. This frees your computer
for more productive functions.

PARALLEL OR SERIAL

Microbuffer model MBK-16K is a Cent-
ronics - compatible parallel interface
with 16,384 bytes of on-board RAM
for data buffering.

The MBS-8K is a full featured RS232C
serial interface with both hardware and
software (x-On/X-Off) handshaking,
baud rates from 300 to 19,000 and an
8,192 byte RAM buffer,

SIMPLY PLUG IT IN

=
s

Tevseman =2 el

Either model fits the existing auxillary
interface connector inside the Epson

SERIAL 8K MX80, MX80 F/T or MX100 without PARALLEL
modification, and is compatible with
£125.00 + VAT standard Epson cables and printer £125.00 + VAT

control software.

Available from NORTHAMBER -call your
local stockist and get him to order one for
you today (he can get 24 hour delivery)-
AND GET THE MOST FROM YOUR HOST

A V ORTHAMBER

The Printer People

3,4and 5 DAWES COURT, ESHER, SURREY LIMITED

Importers, Distributors and Wholesalers of Computer Products

Tel: ESHER (0372) 66397/62071 Telex: 24123 NAMBER G
(from 01 numbers dial 78-66397 or 78-62071)
@ Circle No. 123

27



G80/86 SOFTWARE
Fully implemented on MS-DOS, CPW1 2.2
and CPM 86 (tm)

PORTABLE
ACOUSTIC
COUPLERS

Typical Applications

@ Networking computers

@ Linking to electronic mail system (Euronet)

® Converting microcomputer to Viewdata (Prestel)
receiver

Key Features

@ Snap-fit acoustic link between standard telephone
handset and terminal equipment @ Low cost @ Slimline
design @ Lightweight and compact @ Specially designed
acoustic chambers need no rubber seals

PAC-M1: This acoustic modem provides a link between
telephone line and Serial Data socket of a microcomputer,
thus allowing conversion into a Prestel receiver and
facilities for transfer of telesoftware programmes.

£135 + VAT, P&P.

PAC-M2: Specifically for fully interactive data
communication at 300/300 Baud rate, this acoustic modem
is designed for networking computers and for electronic
mail system. It operates in an originate mode to the CCITT
V21 standard and connects Serial Data via an RS232
socket. £135 + VAT, P&P.

PAC-1: Provides an acoustic link between standard
telephone handset and all types of Prestel and private
Viewdata terminals, TV sets and adaptors. Powered by a
single PP3 battery, this acoustic coupler allows Viewdata
equipment to be used in office or home without a fixed BT
socket. £85 + VAT, P&P.

Technical Approval
All products meet the British Telecom Technical Guide for
acoustic coupling.

Software Available for:

PET Series, Apple, BBC Micro and
many others.

0.E.Limited, Industrial Estate,
Appleby-in-Westmorland,

Cumbria CA16 6HX.
Tel. (0930) 51909. Telex 64157.

PLEASE SEND MORE DETAILS OF THE PORTABLE
ACOUSTIC COUPLERS. PAC-1 [] PAC-M1 [] PAC-M2 ]
(tick as required)
NAME .............
COMPANY

ADDRESS ... ... .. ..

® Circle No. 124
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Works on IBM, Sirius and Victor 9000 and
all micro-computers in our price list

Sale ledger (95 pounds)
Purchase ledger {95 pounds)
Nominal ledger (35 pounds)
Aged analysis (25 pounds)
Stock control-valuation/re-order (95 pounds)
The invoicer (95 pounds)**
The address mailer (95 pounds)
The spread-calc (95.00)
The sales/purchase order-book (95.00)**
The diary (95.00)**
Qasort/Qnsort (500 records per 15 seconds)

Each module is a set of ‘task disks’ designed for
minimal learning curve. This software derives from
modules of ‘DBMS IlII’ and runs reports without your

secretary having to touch a single key.

Consider the advantages in these features . The user
manual is contained in FIVE pages. All reports are
generated by robot functions. Reliabilty tested
(benchtest PCW June): Works in a network multi-
user environment. Fast eadsy data entry. Files are
re-organised and sorted automatically. Produced by
the same people that originated ‘BUSiness’ ‘DBMS
11, ‘DB-CALC’, "AUTOLOAD AND RECOVER' ‘ETC’
and sold successfully over the past five years. Also
see our advertisement next page, the software above.
comes free with a system purchase.
{excluding items marked ** and DBMS lli)

The G80/86 networks

Based upon one hard disk and multiplexor module
the G80/86 networks feature full network sharing of
data resources by adding different stations that may
be as various as Sirius/Victor 9000/IBM/Superbrain/
Pet/N’Star/Sanyo . The low-cost start-up of a network
could be simply.

1 hard-disk of 5 mgbytes 2100.00
1 multiplexor 695.00
1-2 stations from 795.00

We also have a special ‘Spooler module for routing
output to either a printer or modem so that a
number of terminals may share the resources of one
printer, as well as be able to send files over the
telephone at any time (day/night) to both store on
the hard disc and print out as well.

Imagine a terminal at a remote site, being able to
send/receive its files to/from the main network’s hard
disk/printer overnight to be examined and processed

the next day.

The commands are literal English. Like: (send file
‘ledger’ to port ‘B’ (the modem) at 11.30)
only from G. W. Computers (the
leaders in database)
call us on 01-636 8210 or 01-631 4818
and leave your address for our standard ‘infopacks’

Purchasers of a network (h'disc, micro, printer)
Get the system deal and above software list . . . FREE

® Circle No. 125
PRACTICAL COMPUTING November 1982



If you are puzzled by the lack of
good application software for CP/M micros;
then puzzle no longer. - Ask about

« GANG OF FOUR

MAILFLOW

Automatic Mailshot system
works with DATAFLOW to
produce individually
addressed letters to selected
addressees at a rate of 200
per hour. Allows you to send
out more mailshots, at lower
cost, with better response.

MINIMODEL

Financial Modelling system
for CP/M: Very easy to use:
Flexible report layouts:
consolidation: can handle
large models simply and
gracticially. Designed by

usiness consultants for
use by real businessmen.
R.R.P. £299.

We are exclusive distributors for UK.

of SERENDIPITY SYSTEMS

packages for Apple & CP/M;
of MAGSAM index sequential

access routines for
CBASIC

and |IFO-Information
File Organiser - the best

data base package available

DATAFLOW

The easy-to-use, fast and
flexible Database manage-
ment and information
retrieval package for CP/M
systems. If you can file it
manually; then you can file

it faster and better with

DATAFLOW. R.R.P. £99.95

for use with Apple.

BILLFLOW

Client Billing for
‘'Professional’’ business -
Accountant, Consuitant,
Engineer, Surveyor:
Invoicing, Sales Ledger,
Work-in-progress, Analysis
Contribution by Fee-earner:
With Nominal Ledger forms

Special price £75. complete system from Time

Sheet to Balance Sheet.

R.R.P. £375.
Also ask about; Inter-Stat, Advanced Maths and Video Message packages for Apple s@\ ‘L

Ask for leaflet on; Serendipity.Ledgers and Stock Control for CP/M
All CP/M packages NOW AVAHLABLE for APPLE I

GREAT NORTHERN oo srvcesimics

16 Town Street, Horsforth, Leeds L.S18 4RJ. Telephone [0532] 589980

@® Circle No. 127

80 column card
for Apple Il Computer
R.R.P. £195 + VAT

The Vision-80 has achieved world renowned success with the major magazines rating it superior to all its
competitors. It features a superb 9 x 11 dot character set with 3 dot descenders, and no mechanical switches are
needed. Unlike other 80-column cards, the Vision-80 fully supports the Applesoft commands HOME, GR, HGR,
HGR2, TEXT, TAB, VTAB, HTAB, INVERSE, NORMAL, and the text window is fully supported to Apple’s
conventions. in Pascal and CP/M, HIGHLIGHT, LOWLIGHT, FLUSH, function KEYPRESS, and the type ahead
buffer are all supported. In addition, the VISION-80 works with all languages available for Apple i and such
software products as ZARDAX, SANDYS and WORDSTAR (CP/M) word processors, and it also has a unique and
powerful communications facility present in hardware on the board.

80-COLUMN VISICALC

VISION-80 VC This is a utility that works with all versions of VISICALC 3.3 to provide 80 columns with the
Vision-80. It allows entry of upper/lower case, inverse and normal, and has an extremely
clean display (unlike the competition!) . £35 + VAT
{Note: you need no switch plates, inverse chip

A utility to make Apple Writer Il word processor work with the VISION-80 £25 + VAT
A DOS/Pascal utility. This superb Australian program is written in Pascal, and allows
movement of any sort of DOS or Pascal program in any direction. A library unit called
Quasidos is inviuded for the user to link to other Pascal programs so that Pascal can read and
write to DOS discs £35 + VAT

COMING SOON ... Memory expansion for the VISION-80 VC

1 |

VISION-80 AWII
ROSETTA

Pynwon holds worldwide distributor rights on VisiCalc and Apple writer utilities. Overseas dealer and distributor
enquiries welcome.

Distributor in UK:

PYNWON COMPUTER SERVICES
Laurie and Elizabeth Boshell, 17 Watermill Lane, Edmonton,
London N18 1SU. 01-884 0879.

@ Circle No. 126
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Electronic Brokers
DEC SALE

a selection from our huge stocks

Alltermns reconditioned unless otherwise stated

WDRD PROCESSORS

SPECIAL PURCHASE OF THE BEST-

SELLING DEC WS78 WORD
PROCESSDRS

* VT7B 32KB Video Data Processor

* RAX01 Dusl Fltgpy Disk Drive
* Disbio Lettar Qualty Printer

* Mounted in mobile unit with storage

cupboerd
* includes complete WP Softwere
packege
S8YSTEMS
PDP11V03 S8YSTEM
11/03 32KB Processor including
Console Intertace

£2,850

RXV11 Dual Floppy Disk Orwve end Control

Low Cabinet on Castors
RT11 Licence

PDP11/34A SYSTEM
11/34A 128KB Processor

£1,825

RKB11 14MB Oisk Drve and Control

RKOB Add-on Oisk Orive
LA3E Console
HSE7 Rack Cabinet *

PDP11/70 BYSYEM&NEW}
11/70 CPU 512KB MOS

Oual Data System Cab,

RWMO3 67MB Disk Orive and Cul
LA120 Console Printer

PROCESSBORS
PDPBA-205 32KWMOS[NEW]
POPBA-400B8KW Col

£11,750

£55,000

SKBMOS £
POP11/4096KW Core, KT110 . ...

POP11/44256KBMOS . .. ..

P0P11 X44-CB256KB. TUSB .

PDP11/7051 2KBMOS [NEW] .

KMC1 1A Auxiiary Processor . . . . .
PRINTERS/TERMINALS

LA36 DECwriter Il 20mA

LA36 DECwriter Il RS232

LA34 DECwriter IV

LA180-FD Parallel

DECg ter NEWA
0-ED RS232 DECprinter
£/TE5\8,BECscope 20mA

VTS50 DECscope RS232
VT55 Graphics DECscope
(NEW)

INTERFACES
DL11W Asynchronous|/F
DU1 1 DA Syncheonous IfF .
DUP1 1 DA Synchronous I/F
KLBE Asynchronous[BE) .
KLBJA Asychronous
M7258Printer /F|
M8342Printer UF[8E, BA
PD
A-205 Processor 10‘4
32KWMDS N
POPBA-400 Processar, BKW
Caore, KMBAA, DKCBAA .
KCBAAProgrammers Console .
KMBAA Dption Module .
MMBAABKW CoreMemary.
MMBAB 16KW CoreMermory .
MSBCB 32KWMOSMemory .
RXBE Dusl Roppy & CtfNEWV].
RX28 Duat Floppy and Cti [NEW] P
OPTIONS
AR111BcharinelA/D .
BA1 1FEexpander box
BA1 1KFexpsnder box
BA1 1LFexpanderbox.
DH11ACMulupiexor
8H1 ‘I:E Mulmjel(ofE1 AINEW] .
.41 1 AA Multiplexor
OL11 Serialinterface
DL1 1 W Asynchronous Intertace
OM110DA Line Adsptor
DR1 1K Digitsll/D
DU1 1DA Synchronous Intertace
DUP1 1 DA Synchronous Interface
02Z11AMuitipiexor .
0211 BMummemr
FP11ARoatingPont. .
FP1 1E Floating &Ponntﬂ 1/60]) .
H720 Power
H744 Power Supo'y
H745 Power Supply .
H754 Power Supply .
H775B8 Battery Back-up
H?775C8 Battery Back- up[1 1/34) .
H7750B80 Battery Back-up[11 /a4)
KE1 1 AExtended Arithemtic .
KE1 18 Extended Arthmetic .
KG11ACRCmodue .
KIT11HBusinterface.
KK1 1A Cache Me
KT110Memory Mana:
KW‘I 1 L Real Tame Ci
PProgrammable Clock .
U’11 PmnerCmnrdmodue

Scoog purchase of factory

refurbished Anderson Jacobson
AJB32 daisy wheel printers
complete with full keyboard,
integral stand, and RS232
interface. Uuhsung the famous
QUME Printer Mechanism.

NOW ONLY £750

HAZELTINE VDUs
SAVE UP TO 51%

Manufacturer’s
surplus — ALL

HAZELTINE 1510
[MLP £880).0nly£550

HAZELTINE 1520
(MLP £1050).Only E625

HAZELTINE 1552
(MLP £800]).0nly £395
HAZELTINE 1410
(MLP £475].0nly£295
HAZELTINE 1420
(MLP £515).0nly £350

New Autumn ‘82 Catalogue now out.

BR ND NEW BOXED 8end for your FREE copy now.

ADD 15% VAT TO ALL PHICES

Carriage and Packing extra

Electronic Brokers Ltd., 61/65 Kings Cross Road,
LondonV wmx 9LN. Tel:01-278 3461, Telex 298694
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Croydon Micros

ALL BRITISH COLOUR HOME COMPUTER
DRAGON 32 ONLY £199.50 Inc. V.A.T.

32K RAM EXPANDABLE TO 64K INSIDE CASE

EXTENDED MICROSOFT COLOUR BASIC
16 x32 CHARACTERS + HI-RES GRAPHICS, PROFESSIONAL TYPEWRITER
KEYBOARD, CONNECTIONS FOR CASSETTE, PRINTER, GAMES
CARTRIDGE & JOYSTICKS.

ﬁ

\.

1

ORDER NOW 01-683 1181
Open Tuesday — Saturday 10 - 6 p.m. (3rd Floor)

The

Micro-computer Professionals
20-28 WHITEHORSE ROAD, CROYDON CR9 2HQ

Pnces wnclude V.AT. Delivery Extta FRONTREALM LTD (T/A) All Credit Cards accepted

=

PC1

@ Circle No. 130

H+L

OR

The printer of your
choice quoted within
a deal that will suit
YOU.

Send or phone for our
Macroscopic price list!

Full range of software/
hardware.

COMPUTERIIRRE
BUSINESS SPECIAL!

Complete starter package for small business
** Wordprocessing + Fabulous Visicalc **
Apple Il system + Daisywheel printer

FOR AS LITTLE AS £1999

MONITORS

New from Sanyo!

8 colours — 80 column,
ideal for Apple, BBC,
IBM etc
ONLY £390
Prince 12” green screen,
very high res. 24 Mhz 80
column — 24 lines

onLy £90

PRINTERS
Epson MX80F/T-3
Epson MX100F/T-3
Epson MX80T-3
Epson MX82-3
OKI Microline 80
OKI Microline 82A
OKI Microline 83A
OKI Microline 84

Full range of interfaces

£330
£429
£285
£329
£220
£329
£459
£860

ALL £8 CARRIAGE + VAT @ 15%
MAIL ORDER ONLY — PHONE ANYTIME
PAYMENT BY ACCESS OR CHEQUE
SEND OR PHONE FOR FULL PRICE LISTS

EN

P.0. Bax 34, Cheadle, Cheshire, SK8 4PT Teieghone 061-428 2014

@ Circle No. 129
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PROGRAMMING DATABASE
LANGUAGES SYSTEMS

London W1P 5DB.

N ACCOUNTING

SYSTEMS

Discover our
range of CP/M software.

Although we must admit we have not yet found the cure to the
common cold, we have found the solution to a problem that's almost as
daunting. The task of choosing and buying your CP/M software.

We hold one of the largest ranges of CP/M software, covering most
applications and uses. These are supplied over various formats includ-
ing: |.C.L. Personal Computer, .B.M., Rair, Sirius, Superbrain, Apple, etc.

So if you are fed up with suffering, when all you really need is sound
advice and off-the-shelf service, then give us a call.

Telephone: 01-387 8832 or 01-388 9927. &
Software Limited, Duchess House, 18/19 Warren Street,

It’s rather like finding
the remedy to the
common cold!

FINANCIAL
MODELLERS

CP/M is the trademark of Digital Research.

PRACTICAL COMPUTING November 1982

@ Circle No. 131
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APPLE SUPERBRAIN

IESEASPREPENRUANSDEENS

A EX VAT INC VAT .
DRAGON 32,6809 based 32k colour computer 17304  199.00 SALES, RENTAL and other services
DRAGON Joysticks, per pair 17.35 1995 SUPERBRAIN STANDARD MODEL DISK DRIV
DRAGON Cassette Intertace Lead 3.43 3.95 {350KB DOUBLE DENSITY DISK DRIVE) WITH 3?3 -
DRAGON Printer Interface Cable 15.00 17.25 SUPERBRAIN QUAD MODEL CONTROLLER

(700KB QUAD DENSITY DISK DRIVE}
g??md:li 6800 & 6809—on Cassette—300 Baud, CUTS, LANGUAGES STANDARD ACCOUNTANCY
- poem, | BeEEces
6800 Disassembler, with Move function, 10.00  11.50 CIS-COBOL SPELLBINDER SALES LEDGF?RU
6800 Text Editor, with Source Listing, 28.00 32.20 COBOL 80 MAILMERGE PURCHASE LEDGER
6800 Assembler, with Source Listing, 2800 32.50 FORTRAN 80 DATASTAR NOMINAL LEDGER
6800 Text Processor, with Source Listing, 28.00 32.50 BT INVOIEING
6800 Relocator, with Source Listi (B ST e e B
tor, ource Listing, 16.09  18.50 STATIONERIES STOCK CONTROL

6800 8K Basic Interpreter (V2.3), 15.22  17.50 DBMS
6809 Text Editor, Cassette to Cassette, 32.61 37.50
6809 Macro Assembler, Memory to Cassette, 3261 37.50
6809 105K Basic Interpreter, 48.70  56.00 ADVENTURE GAMES D) L 2

14 ODDESSY 18 SARGON ||

16 ZORK 12 FAST GAMMON

16 SANDS OF MARS 12 BRIDGE PARTNER
8 STELLAR INVADERS 12 CHECKER KING

17 TEMPLES OF ARSHAI 10 WINDFALL

10 MISSION ASTEROID 6 TANK COMMAND

12 MYSTERY HOUSE 12 FRACAS

15 WIZARD AND THE PRINCESS

MX 80 F/T £340
EPSON PRINTERS .50,  foor

Video monitors, Hardware, Software, Documentation,
Printers, cards and accessories.
MAIL ORDER TO CENTRAL OFFICE
Send for further details on rest of our excellent range of software hardware

* All prices ex. V.A.T. * Our own low cost maintenance 24 hrs. service % Please ask for other
brands of software and hardware

MICROCOMPUTER HIRE SERVICE
A TRIAL PERIOD FOR YOUR COMPUTERISATION
A COMPREHENSIVE SERVICE FOR RENTALS
SIRIUS 1, IBM. Superbrain with application packages. Apple System. PET, Tandy, Sorcerer,
Horizon, Sirius 1, IBM, Osborne Printers
Short Term Rental Available
Microcomputer Spacedrome, 3 Westholm, Hampstead,

CENTRAL OFFICE: vondon NWA1. 01-458 5845,

The FLEX 9 Operating System for ‘6809’ Based Micro-Computers.

This disk operating system is now the standard single user
system for machines using the powertul ‘6809’ micro.

Having many advantages over similar operating systems for
other micro-computers, this system can now be run on many
ditferent ‘6809’ based machines.

Furthermore, the Configurable Version is available for
implementation on custom ‘6809’ computers.
~ Programs written to run with this operating system are almost
completely machine independent, thus allowing the easy transfer
of software.

There is a wide range of software available for this system,

4 some of which is listed below. Please send for our full list.

‘6809' HARDWARE, RUNNING FLEXS.
Convertyour APPLE Il to FLEX—with the new
EXCEL—9'6809’ board. Complete with FLEX9 on
5% " disk. 181.74 209.00
SWTPC S/09, with 64K RAM, 12" intelllgi(ent
terminal,two 5% " disk drives with 740 Kbyte
capacity, with FLEX9 3338.26 3839.00
STIRLING 77—68 KIT, based on 8" x 8” bare PCB's,
now with 64K RAM, and Disk Controller for 5% " or
8" Disks.

Send for further details on any of these systems,

or their component parts.

FLEX9, 6809 Disk Software,on 5% " or 8" Disks.

Configurable FLEX, with Text Editor & Assembier  120.00 138.00
Sort/Merge Package, with File Editing Facilities 48.70 56.00

T R R T

Micro-Modeller, Now Avallabie for FLEX9 694.78 799.00
DYNACALC, the Spreadsheet Program for FLEX 140.00 161.00

FULL RANGE OF APPLE || EQUIPMENT ALWAYS IN STOCK,
RING FOR PRICES.

I
% ® Come and try any of our systems or make use of our mail order service.

Debug Package, a complete 6809 Simulator 48.70 56.00 F
Disk Utilities, Additional Commands for FLEX 48.70 56.00
Text Processor, for Text Formatting 48.70 56.00
+Hi Text Editor & 6800/6809 Macro Assembler 69.57 80.00
H-H Disk & Memory Oiagnostics, Further FLEX
H§ Commands 48.70 56.00
i Extended Basic, Advanced Business Basic for 6809 62.61 72.00
HH Extended Basic Pre-Compiler, for Extended Basic ~ 32.61  37.50
EE Pascal, 6809 Machine Code Compiler 130.43 150.00
FEHY 68000 Cross Assembler, runs on 6809 under FLEX  173.91  200.00
trj RMS, A Record Management System for 6809 145.22 167.00
iy Tabula Rasa,Financial Reporting Package 120.00 138.00
HH Stylograph, The Complete Word-Processing Package 173.04 199.00

Manufacturer: Olivetti

Model: DY 311/S!
Daisywheel printer

® All prices include carriage charges within the maintand UK.
® All prices are correct at time of going to press and subject to availability.
® Send for our iatest price list and catalogue covering our vast range.

;E ® Further information is avallable on all the products listed, send for details. Features: 32cps-highspeed skip—
H :ggro'?L?ﬁsénm%g%:é?g?g&ossg%Monday to Saturday-Access & Visa. Sh'ortest path seeki.ng'- '
E}E ® THE '6809' HARDWARE & SOFTWARE STORE. quiet operation - bi-directional
EE ; ~range of paper handling
1 T Fp devices-plus more
i 0 R TR After Sales Service: Supported nationally
: E . B 5 3 g Availability: Ex-stock —RS$232Serial Interface

IS nAuGE G ] E Price: Only £1150-00 exvan
i i ‘K i Recommendation: Bestbuy.
§EEEE0 ] ootk i Distributor: Millbank Computers Ltd.
H i R SRR Millbank Computers Limited
H go* AL i Millbank House, Amyand Park Road

1 £k Hr " fadsnass Twickenham TW1 3HN.

: i tH t s Tel: 01-891 4691.

:01-486 7671. n
241 Baker Street, London NW1 6XE. Telephone: 01-486 76 @ Circle No. 133
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DIRTY MAINS!

a computers’worst enemy

REGUVOLT-a computers’best friend!

A ‘dirty" mains supply can often jeopardise the performance of
your computer, causing data loss, system crashes and sometimes,
damage to both hardware and software.

Raw power, direct from the mains, is prone to transients or voltage
'spikes’, which are usually caused by the variation and switching of
electricat loads in the vicinity or your computer (e.g. photocopiers,
lifts, domestic appliancesetc.).

These ‘spikes’ play havoc with the mains, and then your computer
suffers!

A Reguvolt Mains Conditioner will solve the problem, by providing

Cetronic Components Ltd.
Hoddesdon Road, Stanstead Abbotts,
Ware, Herts SG12 8EJ, England.

Tel: Ware (0920) 871077 Telex: 817293

complete electrical isolation between the mains and your
computer system. Transients are suppressed, and a ‘clean’ and
stable voltage supply is maintained.

Where tota/mains security is concerned, a Reguvoltreally is
your computers’ best friend!
Please send for further

details today.

Single and 3-phase models
available, from
120VAto
60kVA.

@ Circle No. 134
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BABY PLUTO

320 (H) x 288 (v) x 8 COLOUR DISPLAY

The power and performance of Pluto but
with 96Kbytes of memory and half the
resolution. An ideal match for low cost
colour monitors.

Incredible value at only £299 + VAT

A/D BOARD FOR NASCOM
e 8 input channels o 8 bit resolution
e 30 microsec conversion e Sample and hold
® Over voltage protection o Full flat/interrupt control
® Prototyping area o NASBUS compatible
Price £120 + 15% VAT (post free)

EPROM PROGRAMMER
® Programs 3 rail: 2708/2716
Single rail: 2508/2758, 2516/2716, 2532/2732
e Software supplied for Read/Program/Verify
e Can be used with other machines with 2 paralfel ports
Price £63 + 15% VAT (post free)

6 Laleham Avenue, Mill Hill,

London NW7 3HL
Tel: 01-959 0106

O research Itd.

“PLUTO” COLOUR GRAPHICS PROCESSOR

Pluto is a self-contained colour display processor on an
8” x 8” NASBUS and 80-BUS compatible card featuring:
® Own 16 bit microprocessor
® 192 Kbytes of dual-ported display memory for fastflicker- free
screen updates. (Outside of the host address space).
o 640(H) x 288(V) x 3 planes (8 colours) - 2 screenfulls

OR

640(H) x 576(V) x 3 planes (optional extra)
e Fast parallel I/O interface usable with ALMOST ANY MICRO.
Only single +5v supply required.

Pluto executes on-board firmware providing high level
functions such as:

e Fast vector draw —over 100,000 pixels/sec. Lines can be drawn
using REPLACE, XOR, AND, OR functions

® User-definable characters or symbols

® Spare display memory with memory management facilities for
allocating symbol storage space or workspace

e Rectangle Fill and copy using REPLACE, XOR, AND, OR plus 5
other functions .

o Fast access to single pixels

e Write protect memory planes during copy

® Double-buffered screen memory for animated displays

e Complex polygon colour fill

Pluto is expandable. An expansion board will be available
later this year to give Pluto up to 8 memory planes with no
loss of resolution. S100 Interface now available.

AVAILABLE NOW. ONLY £399 + VAT (p&p free)
Dealer and OEM enquiries invited.

6 Laleham Avenue, Mill Hill,
London NW7 3HL
Tel: 01-959 0106

® Circle No. 135
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DATA BUFFER DB16-1,DB64-1,DB16~2, DB64~2.

Centronics compatible parallel input and output.
RS232 input and output.

Multiple serial protocols.

16K or 64K capacity buffer for printers.

(ac I bj Buffered data capture.
LI a Ltd. Spooling to printers.
Unit A, Station Approach, FROM £225.00

Leighton Buzzard,

Beds.LU7 7LY. ADDRESSABLE |EEE TO PARALLEL DECODER
Tel. 0525 371393 SERIAL TO PARALLEL CONVERTOR

:,:_.SBDF!NE
D= ESS Ig((fhw:\nE

W///J///

@ Circle No. 137

Also Sanyo Monitors £89

Olivetti Daisywheel
Printers £455

Epson Dot Matrix
Printers £349

® Z80A 64K CP/M Computer
® Dual 100KB drives (upgradable) +many others all in stock

® Typewriter keyboard+numericpad  Allprices exclusive of VAT and
@ Integral 52 column monitor delivery. Cheque with order.

® Fully portable —weighs 24 Ibs —
® RS232/Centronics/IEEE Ports Delta Systems Limited

® Software Wordstar/Mailmerge, 32 Finch Road, Douglas,
C Basic—M Basic, Supercalc-CP/M Isle of Man. Tel: 0624-27522.

@ Circle No. 136
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It's 16 BIT. It's IBM PC
compatible. And it's here now!

Icarus have a new
personal computer
manufactured by
Columbia Data Systems
of the USA complete
with its own software
and hardware. It will
also run all software
and hardware
produced for the
IBM PC.

At first glance, this
machine may bear a
certain resemblance to

Winchester interface and eight
expansion slots.

Not bad for the standard
version.

Examine your options

Columbia like to leave
your options wide
open. So they've
included 256K RAM
boards, 8087
arithmetic co-
processor for high
speed math functions,
dual RS-232/RS-422
boards, and a

its mentor. Winchester disc based
That’s before you system.
switch it on. The Columbia PC's

expansion capability can easily
accommodate just about any
imaginable hardware configuration
including one megabyte RAM and 10
megabyte disc.

What a performance!

Appearances can be deceptive as a
look at the credentials of the Columbia
PC machine will tell you.

Operating system software is MS-
DOS® or CP/M 86®. it’s here now

Its 16 BIT 8088 hardware configuration And you know the other great thing about the
proyudes 128 K RAM with parity, two RS-232 Columbia PC? It's here now. Available off the
serial ports, Centronics parallel printer port,DMA stElf. And lcanus Haze 3 nationaideldeater

controller, eight levels of interrupt, dual floppy network waiting to start deliveries
disc system with one megabyte storage, i

For further details, or if you would like to become a dealer yourself, contact

RUS

Computer Systems Ltd.

Icarus Computer Systems Ltd., Deane House, 27 Greenwood Place, London NW5 1NN.
Tel: 01-485 5574. Telex: 264209
MS-DOS is the trademark of MICROSOFT CP/M is the trademark of Digital Research

® Circle No. 138
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EP4000 EPROM EMULATOR

4 PROGRAMMER
@ EP4000 emulates/programs all NMOS EPROMs up to 4k x 8.
@*2564/2764/Bipolar PROMs programmable with adaptors

@ 300ns access time in emulation mode

@ Editing facilities — data entry, match, display, shift, move, clear,
define, block program, etc.

@ Input/Output as standard — RS232C (ASCIl Hex and binary), 20mA,
printer, cassette, parallel handshake and DMA

@ Video output for memory map display

@ Fully buffered cold ZIF socket

@ Price £5645 + VAT + £12 delivery

@ Ex-stock delivery. Write or phone for more details

2564*, 2764*, 2732A*, 2732, 2532, 2716, 2516, 2758, 2508 2716(3), 2708, 2704

THE PRODUCTION PROGRAMMER
TO HANDLE ALL NMOS EPROMS

Checks, Programs, Compares up to 8 devices simultaneously
Handles all NMOS EPROMs up to projected 128K designs with no
personality modules of characterisers — See list below

Easy to use, menu driven operation for blankcheck, program, verify,
illegal bit check, checksum, self-test

Constant display of device type, mode and fault codings

Individual socket LED indicators for EPROM status

Comprehensive EPROM integrity checks — lliegal bit check, data and
address shorts, constant power line monitoring

Full safeguard protection on all sockets

Automatic machine self test routine

Powered down sockets

Cost effective price — £695 + VAT

Available from stock. Write or phone for more details

2564, 2764, 68764, 68766, 68732-1, 68732-0, 2732A, 2732, 2532, 48016, 2716, 2516, 2758A,
2758B, 2508, 2716(3), 2708, 2704

NEW
PRODUCT

SOFTY 2 2716 EMULATOR PROGRAMMER
2716 Emulator/Programmer
Can program 2532/2732 in two halves
Multifunction touch keypad
Editing facilities: Data entry/deflection, block shift, block store, match
byte, displacement calculation
High speed cassette interface and serial interface
Direct output to T.V.
Price £169 + VAT

MODEL 14 EPROM ERASERS
14 EPROM Capacity
Fast reliable erase time
Built-in 5-50 minute timer-(UV141)
Safety interlocked to prevent eye and skin damage
Convenient slide tray loading of devices
UV141 available ex-stock £78 + VAT
UV 140, similar to UV141, but without timer £61.50

GP Industrial Electronics Ltd

Unit E, Huxley Close, Newnham Ind. Estate, Plymouth PL7 4JN
Tel: Plymouth (0752) 332961 Telex: 42513 SHARET
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TERMINALS
Televideo 910 £415.00
Televideo 920C £525.00
Televideo 925 £548.00
Televideo 950 £630.00
Hazeltine Esprit £430.00
Lear Siegler ADMS £449.00
Lear Siegler ADM36  £735.00
MONITORS
High Resolution 24mHz
(Green Screen) £89.00

Med. Resolution 18mHz
(Green Screen)
SHEETFEEDERS
Available for most printers.
Sheetfeeders from £450.00
Tractors from £99.50
APPLE Il WINCHESTERS
6 Megabyte Winchester
£1450.00
9 Megabyte Winchester
£1650.00
(Both back-up to floppy)
SOFTWARE
Standard packages such as
DMS WORDSTAR etc. at
discount prices.

£79.00

GO LOWEST

DEATH VALLEY

PRINTERS

Epson MX80 Model3  £297.00
Epson MX80 F/T £325.00
Epson MX82 T £311.00
Epson MX82 F/T £339.75
Epson MX100 F/T £406.25
RS232 Interface £29.70
Pet/IEEE £33.50
Pet Cable £16.25
APPLE 2/2 Board £69.00
Print Head £24.90
OKIM80 A £225.00
OKIMS82 A £306.50
OKIMS83 A £405.75
OKIM84 A £785.00
Star DP 848P £249.00
Star DP 848S £278.00
Anadex DP 9000 £725.00
Anadex DP 9000A £848.00
Anadex DP 9500L £725.00
Anadex DP 9501 = £840.00
Anadex DP 9501A £910.00
Diablo 630 £1395.00
Qume 9/45 RO £1425.00

These are the more popular
printers but we can supply all

leading names at similar discounts.

We also supply butfered printed
interfaces at discount prices.

COMPUTERS

COMPUTER SYSTEMS

Introducing the new British Minstrel System

MINI COMPUTER PERFORMANCE AT
MICRO PRICES

The MINSTREL is the latest British computer, designed to offer high
performance, reliability and value for money.

The system is based on the Central Processing Unit formula enabling
convenient siting and access. The system has MULTI-USER capability
and has already gained favour in national companies and educational
establishments.

EXAMPLE SYSTEM ONE
MINSTREL Central Processing Unit (CP/M or HMSOS)
8 Megabyte Winchester Drive
400K Quad Density Floppy Drive
Televideo 910 Multifunctional Terminal
OKI M82A Printer (120 cps. Pin and Friction RS232/Centronics)
PRICE £3198.00 (With 21 Megabyte Winchester £3652.00)

EXAMPLE MULTI-USER SYSTEM
MINSTREL CPU with 21 Megabyte Winchester and floppy drive unit
THREE Televideo 910 Terminals
TWO OKIM82A Printers
PRICE £4950.00
As our prices are very heavily discounted they refer to cash sales.
Prices are plus VAT. P & P free on interfaces, software and cables. On
receipt of order from new customers we will issue a ‘pro-forma’ invoice.
Goods despatched by Express Carrier on remittance. Carriage
charged (purely at cost) for deliveries beyond 35 mile radius.

Please write to us for further information on any computer
product you require. Our advice will always be free.

DEATH VALLEY
COMPUTERS

P.O. Box 54. Worcester
England WR2 6QA

® Circle No. 141

DUE TO CONTINUED PRODUCT ACCEPTANCE AND SALES SUCCESS DATAVIEW HAVE SLASHED

nermiceor e DL, BASIC COMPILER now £99-50

+ VAT FOR A LIMITED, PERIOD
>kCOMPILING & LANGUAGE SYSTEMS FOR THE COMMODORE RANGE OF MICROCOMPUTERS. 3 UP TO 20 TIMES FASTER

WHEN COMPILED. %

MORE COMPACT OBJECT CODE, e.g A 24K PROGRAM WHEN COMPILED WOULD RUN ON A 16K

MACHINE. 3 AVAILABLE ON COMMODORE 3000, 4000 AND 8000 SERIES MACHINES INCLUDING 8096. sk HANDLES FULL
ARITHMETIC EXPRESSIONS. 3k COMPILER COPES WITH NESTED LOOPS, HANDLES ARRAYS AND VARIABLES DYNAMIC =
ALLY AND ACCEPTS EXTENSIONS TO BASIC. % THOROUGHLY SUPPORTED BY A COMPREHENSIVE MANUAL AND FULL

%k SYSTEM 96 WILL ALLOW YOU TO UTILISE THE POTENTIAL POWER OF THE 96K RAM
USING THE BASIC PROGRAMME LANGUAGE.

BACK-UP FROM DATAVIEW.

PLEASE RING OR WRITE TO:

DATAVIEW LIMITED
PORTREEVES HOUSE
EAST BAY
COLCHESTER
CO12XB

Please Tick

Send details of the DTL Basic Compiler

O

Send the DTL Basic Compiler. | enclose a cheque for £116.00 including VAT and p. & p. D

Name

— Title’

Company

Address

TELEPHONE: (0206) 865835

Tel. Ref. P.C.3.

PRACTICAL COMPUTING November 1982
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cirFan THE SPECIALISTS IN
amoua e 9100 SYSTEMS

MIDAS S100
SYSTEMS

MIDAS 1: From £895

MIDAS 2: From £1,890

MIDAS 3D: From £3100

MIDAS 3HD: From £5,495
MIDAS 86 — 16 Bit: From £3520

@® Our versatile 280 Microcomputers are available as standard units or custom
configured to your exact specification from a comprehensive range of stocked
$100 boards.

Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range.

MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC,
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing.

A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8" drives with two
Serial I/O Ports and CP/M only £3,100.

Printers, VDUs and other peripherals stocked to give complete package
system at keen prices.

f We stock over 50 different S100 Boards all from quality manufacturers: Advanced Micro
BOAR DS Digital, Godbout, SSM, Micromation, Dual, CCS, S.D. Systems, Morrow, Pickles & Trout, etc.

PROCESSOR.

Z80 Starter Kit Static RAM 16-64K 24 Bit addressing We are the sole UK Distributor for Integrand
Single Board Computers Static RAM 8x64K or 16x32K RAM/Battery | Mainframes and Disc Enclosures, available

8085/8088 CPU Back-up in nine models including Desk Top and Rack
Z80A CPU 4MHz (4 types) Memory Manager Mounting, with or without provision for Disc
8086 Drives. All units totally enclosed, painted on

m 1/0 BOARDS all external surfaces and complete with

power supply etc.
2716 EPROM {2x 16K} 2S/2P or 45/2P or 3EI1S etc
2708/2716/2732 Programmer A/D & D/A 8 or 12 bit

VIDEO BOARDS MISCELLANEOUS c1 &2 PL/1, C-BASIC 2, M
24x80 10 Drive 2, MP/M, PL/1, C. M-
, BASIC V5, XYBASIC, FORTRAN 80, COBOL
24x80-Memery-Mapped Real Time Clocks 80, (I:?s\-/go)f(aOL, PRO-PASCAL,

DISK CONTROLLERS Graphics 512 x256 (B/W) Forth, MAC, ZSID, Disassembler, Wordstar,

Colour Graphics 312x230 Datastar, Supercalc, Word
Single Density 5” or 8 Maths Board AMD 9511 R e —nueRcaster.

Double Density DMA Extender Boards/Logic Probe . )
Floppy or hard Controllers Motherboards 7-20 slot Prices exclusive of VAT

Supersoft etc etc.

We are pleased to discuss your requirements and will advise you as to whether your
needs can be met with one of our computers.

e [ W
All of our systems are specials as they are configured to suit your specification, thus
ensuring that you get what you want rather than what happens to be availabie.
Write or phone for a catalogue. A ‘v 0N

Unit 14, 29 Willow Lane, Mitcham, Surrey S ——
Telephone: 01-640 6931/2/3 COlhD[IIGI Systems

@ Circle No. 142
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CBM 4016 — 16K 12" Screen 40 Col. Com-
puter.
CBM 4032 — 32K 12" Screen 40 Col. Com-

puter.

CBM 2031 — 170K Single Drive Floppy
Disk.

CBM 4040 — 340K Twin Floppy Disk Drive.
CBM 4022 — 80 Col. 65cps Tractor Printer.
CBM 8032 — 32K 80 Col. 12" Screen Com-

puter.
CBM 8096 — 96K 80 Cot. 12" Screen Com-
puter.
CBM 8050 — 1 Meg. Twin Floppy Disk
Drive.
CBM 8422 — 22 Meg. Winchester Disk
Drive.

Please phone for latest prices.
We offer somme of the best deals around!

-2z ;
APPLES‘CIPD'G

Apple Il — ABK Computer.

Arple Il — 128K Computer.

Video Monitors — Colour and Black &
White.

Disk Drives.

Silentype Printer.
All Apple retated products available. Please
call for prices.

PRINTERS

Epson MX80FT — 807132 Col. Friction/
Tractor.

Auto Bi-Directional. 9x9 Head True
Descenders.

Ricoh RP1600 — 164 Col. 60cps Daisy
Printer.

Scripta— 17cps Daisy Printer atlow prices.
We will quote for any type or make of printer
available.

DEMONSTRATIONS
AT YOUR PLACE

We are able to demon-
strate compiete business
systems at your site in
our mobile demon-
stration wunit (up to 4

people at a time).

Just phone for an

appointment anytime.

=y

vic SOFTWARE
VIC20 — Computer. Works with Word-processing Sales Ledger
our colour TV, Payraoll Purchase Ledger
1C1530 — Cassette Unit. Incomplete Records Record Keeping
VIC1540 — Single Floppy Disk Book-keeping Financial Packages
Drive. Invoicing Time Recording
VIC1515 — Printer. Stock Control Silicon Office
Expansion Memary, Games Car-
%[idges, Programmers’ Aids &
utorials.
Low price computer. New acces- N EW DRAGON
sories coming in all the time. Call COMPUTER

for latest news and prices.

BOOKS

Nine colours, 32K, full size keyboard, full
expansion capabilities £199.50 inc VAT.

SEE THE NEW

AS|YIS|TIIMEE]

Systime S$500

MULTI-USER, ~ MULTI-
TASKING 16BIT MICRO.
VERY FAST & POWER-

Full range of computer books
available from Beginners Guides
to Advanced Machine Code Pro-
gramming.

2°’ND HAND

We have a constant changing
range of 2'nd hand and ex-demo
equipment at considerabje
savings.

FUL.
All types of accessories and stationery supplied.

Floppy Disks Stationery
Storage Boxes Continuous Labels
Printer Ribbons Daisy Wheels
Tractor Feeds Auto Sheet Feeders
Cassettes Dust Covers |
Maintenance Instaliation & Training

Yter Sfho
~e s, HAB 70D.

Open Mon-Fri 9.00-5.30
Sat 9.30-5.00

[ . TR GARCLAYCARD
e =
) —————t

3 DAVINCI

E%L COMPUTER

% J GSSHHEEStreet,
i R Edgware, Middx.

Telephone: 01-952 0526

@ Circle No. 143

The

Relational

Database

System for

Micro
Computers

For more information, purchases
or dealership terms

contact: Peter Barnes,
Database ProductsGroup,
LogicaLimited,
64 Newman Street,
London W1A4SE
Telephone: 01-637 9111

MicroRAPPORTIsa MicroRAPPORT can
proven Relational DBMS handle ]6 data-base files
for CPIM* based holdingupto
microcomputers. It hasan 30 Megabytes ofdata.
easy touse Interactive Itispowerful very efficient
Query Language for and provenonawide
retrieving dataand rangeof machines.
formatting simple reports, No application should
a utility program for bewithout it a
loading data and a power- 6\x <
ful command interface for :5\’6‘\1@‘3 &e
use within Fortran \\,9’6\ ?}e@éo*‘e
programs. Itisa derivative %ee 0
of RAPPORT, the popular s
DBMS forminiand N

mainframe computers and

isideal for building

applications of all kinds.

N

ogica

*CPIM isatrade mark of Digital Research
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AD

I.ONDON COMPUTER CENTRE
TOMORROW'S COMPUTING TODAY

ACT

8088 Processor
128K RAM

1.2 Mb Disk Storage
5’"”5 1 2.4 Mb Disk Storage £2895

Now available

Z 80 CP/M Add-on board
torun all CP/M 8 bitor

16 bit software

TE[ER/IDEO SINGLE-USER TO MULTI-USER

NOW UPGRADED NO EXTRA CHARGE

802E 100K EXTRA DISK STORAGE
£2170

Superbrain compatibility

Faster disk access

Green Screen. True descenders

22 Function Keys

802DE 2 Mb Disk Storage £2295

802HDE 14 Mb Hard Disk 1

Mb Floppy £3990

806 6 User 10 MbHard Disk £4095

81616 User 23 Mb Hard Disk £7385

800 64K User Station £1025

Prices above based on exchange rate $2 = £

Wordstar £195
CP/M Spellstar £130
Software Grammatik £65
Foot Note £75
CPM/18m £99
CPM/DEC £99
T Maker |l £150
D Basell £395
Autocode £120
Milestone £195
Task £195

AUTO SHEET FEEDER
£580

New! 12” Wide
Automatic
SheetFeeder bl
fits all below e,

DAISY WHEEL PRINTERS
LETTER QUALITY PRINTING

*FLOWRITER RP 1600. 60 CPS The most intelligent Daisy.
Proportional spacing with Right Justification on
WORDSTAR, WORDPRO, APPLE WRITER, SCRIPSIT etc.

£1500.

- EpsonType3
Nt
. MX100

Model | Model Il

48K System with TRS DOS
2 Disk Drives andCPM at
Green Screen no extra charge
Complete £995 from £1995

*TEC 40. 40 CPS. JAPANESE DIABLO 630 uses Diablo

Daisy Wheel & Ribbons £1135.

*DAISY WHEEL 11.60 CPS. RICOH 1600 Daisywheel £1050.

Wordstar Magic Wand Spellbinder
Spellstar D Base Il T/Maker Calcstar
Milestone Datastar Microstar
Fortran Cobol Pascal or any CP/M
software

800 64 K user station £1025
—
Invoice Purchasing

Word Processing Payroll

New Superbrain 2

AUTHORISED TANDY

DEALER

Model Il

16K £599
48K £649
48K with 2 disk
drives £1395

HARD DISKS i
odel ll, Apple
Model 6 6 Mb Formatted £1595
Model 12 11.5 Mb Formatted £1895 _
*k Specially designed Hybrid
heavy duty power supply .
*k Data Error Recovery

All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products.
Large range of CPM Software available. Please phone for Prices.

Demonstrations on all models.

43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples)
OPENING HOURS: 11-7 MON-FRI 12-4 SAT Tel: 388 6991/2
24 hour answer phone: 01-388 5721
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ADDA ADDS U
T0 A GREAT

PEGASUS
SYSTENS FROM £4000

accounting for sales, purchase and nominal ledger,
invoicing and stock control

WORDCRAFT
SYSTEMS FROM £3640
full wordprocessing facilities with high-quality printer

SILICON OFFICE
SYSTEMS FROM £3640
for powerful data management reporting

VISICALC
SYSTEMS FROM £2900
financial planning with the worids top selling program

Adda is the number one choice for business systems using Commodore’s
powerful 32K or 96K microcomputer with 1 megabyte disk storage (even
more with new hard disks!) Our top four software packages will meet most

business needs, at prices you can afford. In every case we will help you 6666

select the most cost effective software systems backed with Adda’s training B o146

and servicing skills. You can also see our top four systems demonstrated in your own office!
We have a continuous programme of Open Days at all four sales offices ~ Just call ‘Dial 2 Demo’ on 01997 6666 and we'll fix a time.
where you can look at our packages without feefing harassed Give us a call. We know the Adda deal adds up to a great deal more.

CITY WEST LONDON SLOUGH READING
National Electronics Centre, Mercury House, Hanger Green, 120 High Street, 275 Dxford Road,
London World Trade Centre, Park Royal, London W5 3BA. Slough, Berks. Reading, Berks.
Europe House, London E19AA.

01-488 2400 01-997 6666 0753 72470 0734 585928

AN



COMPUTECH for "qppkz

Avuthorised dealer, service centre and
system consultancy

SPECIALISTS IN SELECTING THE RIGHT SYSTEM AND
THE RIGHT SOFTWARE FOR YOUR APPLICATION

DON'T DELAY
CONTACT COMPUTECH
FOR APPLE 1l AND APPLE /// SYSTEMS
AND
COMPUTECH FINANCIAL ACCOUNTING PACKAGES

Payroll £375
Invoicing and Stock Recording £295
Sales, Purchases and General Ledgers each £295

PLUS

COMPUTECH UTILITIES DISK £20
for reliable error checking copying, diskette scan, interpret and patch, etc.

COMPUTECH CHAIN MAIL £45
a mailing merging document processor which may be used with text files,
including random files and Applewriter 1.1 binary files.

COMPUTECH GRAPHICS DISK £30
for printing Apple pictures and graphs on Epson and Microline (free with
printers purchased from Computech).

COMPUTECH TERMINAL UTILITIES from £130
Apple to Apple or Apple to Mainframe.

ALSO
Visicalc, Applewriter and other Apple Software (Prices on request)

COMPUTECH HARDWARE

DIPLOMAT Video Digitiser - store a frame from a video camera in a fiftieth of a second, process

and print images. £195
DIPLOMAT Parallel Interface £80
DIPLOMAT High Speed Serial Communications Interface £85
DIPLOMAT RAM 16 Memory Expansion £95
DIPLOMAT Clock/Calender £80
Lower Case Character Generators including Applewriter enhancements £50
MICROMUX Data Exchange (Max 16 Ports) from £850
MAXTRIX Printers, Microline and Epson with graphics and up to 200 cps from £230
Microline Optional Character Generators £15
DAISY WHEEL Printers, Olympia, Qume, Ricoh, etc. from under £1000

Prices exclude VAT, Carriage and Packing. Trade enquiries welcome.

FOR FULL DETAILS PHONE FOR COMPUTECH’'S PRODUCTS AND PRICES PACK
AND A FREE DEMONSTRATION

Apple National Accounts Dealer ) o
We provide quality service and support to small businesses and to major national and international organizations
and government departments.

COMPUTECH SYSTEMS

168, Finchley Road, London NW3 BHP. Tel: O1-794 0202

AGENTS THROUGHOUT THE UK AND OVERSE AS

@ Circle No. 147
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Editoria] =

Preparing for a leap

into the real world

IN THE DAYS when your editor was a real journalist, he had the
doubtful pleasure of reporting an attempt to swim the
Channel. The swimmer — an excessively pert teenager -
climbed. out of the water after an hour, complaining that it
was wet and cold. The boat nearly sank on the way back and
it was altogether not a jolly occasion. But for ali that, I have
always felt that I had, in a sense, swum the Channel. George
III had the same feeling about the battle of Dettingen, even
though, strictly speaking, he was not among those present on
that historic day. }

Journalists are always prey to this feeling that they do some-
thing more than report what they can see of what goes on
around them: they get to think that they are the action. This
slightly swollen-headed feeling is reinforced by ali the by-
standers who can see even less of what is happening, and
have to rely on journalists to tell them what they think the
event is.

This is bad enough in real journalism where one is reporting
things anyone can see happening like Channel swims, wars,
plagues, famines and the infidelities of TV stars. It is much
worse in computing where most of the “action” is completely
notional: ABC Ltd reports multi-million-pound deal with
EFG Ltd; “Ideal for any purpose’” announces Managing
Director H; “PQR computer selling at the rate of 30,000 a
month” boasts XYZ Ltd.

At first one tries to check up on this stuff. It appears that
neither ABC nor EFG have more than two visible pennies to
rub together. H’s product is ideal for any purpose unless you
want it to do something, and if XYZ is selling so many of
what it claims to be selling why do we not fall over them at
every street corner? After a while one gives up trying. Most
of it is obviously rubbish, but what the hell. A little while
later the knowledge that most of it is rubbish begins to fade,
and you begin to believe this farago of press releases. -

After three-and-a-half years of voyaging this ocean of froth,
your editor is about to grease himself all over and leap in to
try his luck as a swimmer. In short, this will be the last
Practical Computing to appear with my name on the mast-
head. The editorial bridge will be manned henceforth by
Jack Schofield, an amiable fellow with a strong stomach, a
passion for micros and long experience of the hi-tech market-
place. No doubt he will wonder, as he looks down from his
immaculate deck, why this man keeps being bitten by sharks,
gulping water, beating back mermaids and the like, while his
competitors are all — so they say — swimming effortlessly
along at 40 knots.

The truth is that there is a great gap between the journalist on
the deck and the swimmer in the water. The journalist fixes
his gaze upon the horizon and shouts excitedly about passing
tankers, buoys, whirlwinds and foreign landfalls. The swim-
mer has to contend with waves that get up his nose, oil slicks,
and floating beer cans that try to smash his dentistry.

To put the matter more directly, the computer market as
reported and the computer market as lived bear very little
relationship to each other. The missing link is provided by
the end-users, the people who buy computers and keep the
whole balloon in the air. What do they want, what do they
need, and what can they be persuaded to buy? '

[n the real world, while XYZ is boasting about 30,000 sales a
month, ‘everyone with a real, live customer is a rarity, likely
to be trampled by colleagues and competitors in the rush.
The customer, poor soul, has trudged his way to our
doorstep through a blizzard of announcements, press
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releases, world-beating scoops and the like. To arrive there
at all requires strength of mind and firmness of purpose, for
we provide precious little help — or rather we offer so much
that none of it is helpful. Recently I have turned customer,
standing on the street corner with a sheaf of readies in my
hand, trying to buy a hard-disc muiti-user system. In view of
the number of such items advertised in these and other
pages, the transaction seemed in prospect no more difficult
than paying income tax. Well, you would be surprised how
many people are quite startled and affronted when you try to
buy their products: “‘I know we advertised it, but why do you
want to buy it?”” They become quite suspicious and ask
several searching questions. It is staggering how many
people spend large sums on advertising wares they appear to
have no means or intention of supplying.

Still, this is an old topic for these pages, and indeed by
Christmas I expect I shall be answering the phone with
equally indignant yelps against people with the temerity to
buy my own wares. The problem is that it takes two to make
a market: a competent seller and a competent buyer. Either
one alone beats the air, and this is why our own market is in
not too good shape. There are some reasonably capable
sellers, but very few knowledgeable buyers.

The plain fact is that you cannot understand computers well
enough to buy them and use them unless you put in a lot of
hard work. Alexander the Great asked if there was a royal
road to geometry: there was not in his day and there is no
royal road to computing now. A lot of people still have to
bend their minds before we have a real industry. Happily,
this fact is beginning to sink in. There are some magazines
whose premise is that you do not have to understand
computers in order to manage them properly. Yet one of
them recently ran its first article on learning to program — a
change of heart that may portend a complete change of tack.

There was, a year ago, a great passion for program generators
among the more hopeful. It seemed to us then — and still
does — that the problem with computing is not learning a
language but learning to think in a computer-like way. In
traditional terms, people have to learn to be their own
systems analysts, despite the hard fact that systems analysis
was always one of the highest-paid branches of the big-
computing industry because it is the hardest work. Real life
is difficult enough to analyse and pin down firmly enough to
compute even when you have the services of platoons of
professionals; when it is your own real life you have to
analyse as it happens, the job is too much for most of us.

I would venture to predict that the training sector will continue
to do gold-rush business for people do realise they do not
understand and are anxious to do something about it.
Meadnwhile the ““real” micromarket will just chug along until
the first waves of Sinclair-hardened teenage veterans storm
ashore, ready to analyse their elders’ businesses into the
computerate millenium — or bankruptcy. This unfashion-
able point of view. may be at odds with all the received
predictions for growth in the industry — and I hope, for my
own sake, that I may be wrong — but the look of pathetic
baffiement that comes over the average punter’s face when
you try to explain the simplest thing makes me believe that it
will be a long time yet before he entrusts something as
precious as his livelihood to our tender silicon tentacles.
Until he does, out industry will not fulfil the heady predic-
tions its fans like to make.

Peter Laurie
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RICOH RP 1300

* The NEW low cost,
professional quality daisywheel
printer. * Word processing, mini
and micro applications. * 37¢ps.
* RS232 serial interface
standard. * The cost-effective

THE PRINTER YOU
ANT NTIS HERE

>

V'
RICOH RP 1600

* Advanced daisywheel printer
for word processing, mini and
micro applications. * 60cps.

* [ntelligent option includes
Qume/Diablo compatible
commands and auto

TRIUMPH-ADLER STYLIST

* Low cost dalsywheel printer
for most popular micros and
minis. * 14,5¢cps. * Proportional
spacing. * Bidirectlonal/ logic
seeking. * Range of type styles
and languages.

choice. bidirectional operation.

£1075 + VAT £1395 + VAT £725 + VAT
Trade and OEM discounts Write or call for further information. a
available. Butel-Comco Limited V"

Garrick Industrial Centre,
Garrick Road, London NW9 6AQ.

Telephone: 01-202 2277

Technology for business
@ Circle No. 148

’ REGISTERED REFERRAL CENTRE
FOR THE BBC PROJECT

BEEBUG %

THE

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOU OWN A BBC MACHINE, OR HAVE ORDERED ONE, OR
ARE JUST THINKING ABOUT GETTING ONE, THEN YOU
NEED BEEBUG.

BEEBUG runs a regular magazine devoted exclusively to the

BBC Micro (10 issues per year).

Latest news on the BBC project.

What you should know before you order a machine.

Members’ discount scheme on books and hardware.

New program listings, regular advice clinic,and hints and
tips pages in each issue.

Apri! Issue: 3D Noughts and Crosses, Moon Lander, Ellipse
and 3D Surface.

Plus articles on Uprgrading to Model B, Making Sounds,
and Operating System Calls.

May Issue: Careers, Bomber, Chords, Spiral and more. Plus
articles on Graphics, Writing Games Programs and
Using the Assembler.

June Issue: Mazetrap,Mini wordprocessor, Polygon; plus
articles on upgrading. The user port, TV set and monitor
review. Graphic Part ll. More Assembler hints.
Structuring in BBC Basic, plus BBC Bugs.

Membership Make cheques to
Introductory offer (closes 30 June) :133:{V]4]

6 months £4.50 and send to:

1 year £8.50 BEEBUG, Dept 5,
374 Wandsworth Rd,
London, SW8 4TE

After 30 June £4.90 and £8.90
Send £1.00 and A4 SAE for sample
(Overseas add £1.00 for 6 months, £1.50 for 1 year)
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Maiiling
FloppyDisks?

Use Swan Disk Mailers — and get
Safety in the Malil

Now used by over 1,000 computer companies,
Swan Disk Mailers provide outstanding postal
security at economical prices.

Combining great strength with simplicity of use,
Swan Disk Mailers are manufactured from rigid white

corrugated, holding up to four disks.

There are two sizes available: 8-75"X 8-75" & 6”X 6”

ring

01-607 9938
for Free samples
and prices

@ Circle No. 149
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Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our advice or
to make suggestions, which we are always happy to receive. Make sure you use
Feedback—it is your chance to keep in touch.

Hexad correction

IN MY HEXAD program page 142 of the
August issue there were some mistakes. |
know how infuriating it can be to type in
a program only to find it will not run.
This usually gives rise to criticism of the
magazine concerned, but in this case the
mistakes were entirely my fault. The cor-

rected lines are:

2030 POKE Y, INT(PEEK X/16) + 28

2040 POKE Y+1,PEEK X-INT(PEEK X/
16)%16+28

2060 LET Y=Y+3

The accompanying text is not very
clear. The disassembly program Pokes
the hex into the second line of the pro-
gram, so if the machine code is being
placed above RAMtop the first line should
be a Rem and the hex will be placed in
the lines after that. The sixth line from

the end of the article should read:
LET Y=Y+2.

Paul Morriss,
Lincolnshire.

Machine intelligence

IN HIS ARTICLE on machine intelligence in
the August issue, Mike Costello rightly
complains that ‘“‘there are plenty of
routines to sort numbers in arrays, but
routines to start with sorted numbers and
mix them up are a rarity”. Unfortunately
the routine he presents to do the job with
its two extra arrays, one double sized,

uses up more space and more time than |

necessary in attempts to fill occupied
locations in the array, and for copying it
back when done.

This quick one-pass shuffling proce-
dure, written in Comal-80 moves through
the array exchanging the current item at
each location with one of the remaining
items which have not yet been placed —
including itself — chosen at random.

Machine intelligence.

wEel //—— SHUFFLING PROGRAM3

802 // BY R.S.FORSYTH <IN COMAL> 19582
9918 DIM AC108)

8050 ZONE:=4

8100 // MAIN LINE:

8119 FOR N:=1 TO 52 DO

8120 ACN> 1=N

8125 NEXT N

@128 // CARDS NOW ORDERED.

9200 EXEC SHUFFLECA,S2>

9250 // CARDS NOW OISORDERED.

8308 FOR N:=1 TO 52 DO

8338 PRINT A<ND,

8333 NEXT N

2999 //

1088 PROC SHUFFLECREF V<> ,N> CLOSED:
1081 // SHUFFLES V<1..N>

1916 FOR J:=1 TO N-1 DO

1020  Pi1=INTC{RNDCOI*C(N-J+133+J
1822 /7 P SHOULD BE BETWEEN J .. N
1858 /7 SWAP V<JI> WITH VCP)1

1855  Ti=VC(JI>3 Y<ID:=WC(PY; VCPYa=T
1868 NEXT J

1@75 ENDPROC SHUFFLE
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Four sample runs on a 2001 Pet show that
it works.

Costello also makes a couple of mis-
leading claims about artificial intelligence
which ought to be set right. Though he
says that Al programs “are usually writ-
ten in assembly language’, they are
almost invariably in Lisp or Prolog, which
casts doubt on his related assertion that
“Basic is a suitable language for most Al
applications”. It is also doubtful whether
“weighting factors” are a feature of Al
theory, for he does not fully explain the
term; if they are, they are hardly a major
one.

Richard Forsyth,
London N11.

Horses for courses

1 REALLY HOPE that there are not too
many Practical Computing readers who
are “asking why they should buy Apples
at £1,500 when the Spectrum with Micro-
drives gives the same performance for
£300”, as suggested in the otherwise ex-
cellent Editorial in the August issue.
There is surely no real comparison be-
tween a Spectrum and an Apple II — or
between the Spectrum and the BBC
Micro, for that matter, a comparison
which often seems to be made.

There is no doubt that Clive Sinclair
has made a massive contribution both to
computer literacy and to the hi-tech end
of British industry, and he deserves hear-
ty congratulations on these counts. The
ZX series of micros has opened wide
computing vistas to non-professionals,
offering an ““introduction to computing”,
as the Spectrum’s advertising matter puts
it. Many new micro users must catch the
bug with a ZX and then trade it in later
for something more up-market.

The ZX series offers a cheap alterna-
tive for people who are attracted by the
idea of owning a computer, and work out
what they want it for after they have got it
home. Very few other computers either
cover this market effectively or are manu-
factured with that market in mind.
Although it may not originally have been
the case, the majority of Apple buyers
today probably have an application in
mind and are looking for the right
machine for the job. The BBC Micro
appears to be aimed at those who serious-
ly want to learn about micros and need a

-| machine which will grow with them more

or less indefinitely.

The Spectrum is not suitable for either
of these purposes. Like the ZX-80 and
ZX-81 before it, the Spectrum scores
entirely on- “power-for-money value”.

They are not nice machines to use what-
ever gala possibilities might be locked
away in the chips. If you have ever seen a
typewriter, let alone a computer, you will
wonder whether you will ever get used to
those horrible little keys, not to mention
the mental acrobatics required to access a
given function.

The Spectrum is also very slow — up to
eight times slower than the BBC Micro
with its more sophisticated Basic. While
speed may not be everything in educa-
tional applications, pity the poor student
who wonders whether the program
crashed during a For-Next loop, or the
programmer trying to debug a recal-
citrant nested routine.

The Spectrum is simply not in the same
market as an Apple or a BBC Micro. If
you are serious about computers do not
start with a Spectrum, with or without
Microdrives. If you might be serious, but
just do not know yet, or if you want a
micro to play with for its own sake then
there is no better place to start than the
Spectrum. You can afford to risk £125 to
find out. You will learn a great deal from
the machine, including when to change to
an Apple or whatever when, and if, the
time comes.

Richard Elen,
London NWé.

'Finnish Micromouse

SIX MICE arrived in Oulu for the Finnish
finals of Micromouse competition on 6

. August. Tampere University of Techno-

logy swept the board with Manse 3, which
took first place, and runner-up Mini-
taurus.

Place mouse time owner

1 Manse 3 0.31 Tampere Univer-
sity of Technology

2 Minitaurus  1.32 Tampere Univer-
sity of Technology

3 Mousterix  4.03 University of
Oulu

4  Jukka 4.23 University of
Oulu

5 Mike —  Kari Oikkonen,
Lappeenranta

6 Hal — Levanto family,
Espoo

The starting corner was chosen at ran-
dom. Mousterix and Jukka got time only
at the first run, due to some problems in
software and reliability. Mike could not
find the centre of the maze, and Hal did
not move in the maze at all. Manse 3 and
Minataurus worked perfectly throughout.

Minitaurus showed roughly the same
performance as in Paris, while Hal made

(continued on page 47)
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-

Notall priﬂtérs are as

as they're cracked up to be.

But you wouldn't say that about a printer from
Iugitek.

Because Logitek only offer products tested to
exacting standards - when it comes to printers we
believe we have found the right one.

In fact it is a whole series, the NDE 8000 series
of high quality matrix printers for data and word

Wigan, Lancs WN6 0BR

‘Send to Sales Office,
Logitek House, FREEPOST,

rocessing. You don't pay any more buying from
ogitek - but you get a national service.

So, if you want a printer that doesn't crack up,

phone our sales office on (0257) 426644 or send in the
coupon.

Please send me more details of your printers.
Please send me information on your other products and services. []

NRmF

Position

Company.
Address

Tel. No

Choose logically.

| Swweatl - e Emam
@ Circle No. 150
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—Feedb ack:

(continued from page 45)

an impression with its ability to under-
stand spoken commands. Unfortunately
for Hal there were no prizes for virtuosity
and only Mousterix will join the Tampere

pair at the European finals.
Julia Hartikainiu,
Oulu,
Finland.

Improved password

ADRIAN HILL's password system in
August’s Practical Computing is an in-
genious first line of defence, but a quick
session with DDT soon reveals the pass-
word. There is, however, a serious fault,
though one which is easily corrected:
Close adds 32 to the ASCII code of all the
characters in the file name while Open

' -only substracts 32 from codes over 90,

that is those higher than capital Z.

Thus for example the character 1 be-
comes Q on closing, but it does not revert
on opening, with obvious disadvantages;
worse is [, a valid if unusual file name,
which is permanently transformed to
¢:.” a character which. CP/M will not
recognise and Ren will not change.

The solution is to restrict the activities
of Close and Open .to alphabetic charac-
ters only by inserting some checks after

- label SubLP1 and before ADI or SUI, as

the case may be, in each program. In

Close you need
CPI 41H, JM NOSUB, CPI 5AH, JP NOSUB.

In Open, replace CPI SAH with CPI
60H, then add
CPI 7AH, JP NOSUB
J C Stopes-Roe,
London N4.

Louder Spectrum

COMPLAINTS about the Spectrum’s poor
sound volume are frequent, but there is
an easy way to improve it:

Eject the cassette.

Extract the ear plug.
Press Piay.

When played through the recorder the
volume is at least three times louder than

- the Spectrum’s own output.

Keith Paterson,

Newmarket,
Suffolk.

Cheap peripherals
I WOULD LIKE to connect peripherals de-
signed for the ZX-81 to my Sharp MZ-

. 80K. The only problem is that I cannot

find details of the connections of a ZX-81

so that I can modify the equipment to suit

my own machine. Can any reader provide
the necessary details?

John Cray,

Garelockhead,

Strathcylde.

Secure codes
THE FEATURE by Muriel Gilligan on
codes and ciphers — Practical Comput-

" ing, September 1982 — was most in-

teresting and highly relevant to practical
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computing. Breaking ciphers produced
by the German Enigma machines gave
the Allies considerable advantage during
the Second World War. The ciphers pro-
duced were so complex because the
alternative alphabet was change for every
letter by a complicated mechanical
rerouteing of electrical signals. Though
easily decoded by a similar machine cor-
rectly set up it was almost impossible to
decipher by other means.

The same technique is now easily ap-
plied between two computers of the same
type since the random-number generator
in micros is really pseudo random: it
produces a series of numbers which will
eventually repeat, though the length of
the series before this happens can run
into millions. In normal use this charac-
teristic is regarded as a defect, and much
ingenuity is expended in overcoming it,
but for the purpose of enciphering data it
is extremely useful.

So long as the seed number is known to
both parties, it is possible to encrypt text
very simply. If a loop is put in the prog-
ram after a certain number of letters to
cause “‘x’’ numbers from the random
generator to be skipped you have a cipher
which makes that from an Enigma
machine look simple.

John Cowie,
Dalgety Bay,
Fife.

Sharp exchange
ALTHOUGH LESS VERSATILE than the
latest home computers, the sound gener-
ator of the Sharp MZ-80K is capable of
some entertaining effects which can
greatly improve a program. The manual
offers no advice on controlling the sound
generator, but I have compiled a set of
sound effects which I would be happy to
copy to any readers who send a cassette
for the purpose, together with 20ip in
stamps for postage. Although not essen-
tial, a swap program would be much

appreciated.

D E Loverseed,
38 South Parade,
Brambhall,
Stockport,
Cheshire SK7 3BJ.

Thank you

A SHORT WHILE AGO I bought a second-
hand Trend 800 printer at a very good
price. I then wrote to Trend asking if I
could be supplied with a workshop manu-
al for the printer so that I could do some

| work on it. A few days later I received a

telephone call from one of Trend’s en-
gineers to arrange for him to check the
printer out.

Having travelled up from Bristol, he
checked and set up the printer for me.
The result is a very good printer which is
now in excellent condition. All this be-
cause I asked for a workshop manual —

and the bill came to a total of £0.00p.
1 do not think that many firms provide |

this service and in my book this puts
Trend at the top.

Ian Sargent,

Swindon,

Wiltshire.

WordStar trick... |

DAFYDD EVANS and other WordStar users
who have difficulty in underlining spaces
as well as characters — see page 37 of the
August issue of Practical Computing —
may be interested to know that yet
another technique for achieving this
objective is given in the Micropro Word-
Star training guide. It involves typing
Control-P and Return at the end of the
group of words to be underlined; a series
of underline characters, ASCII SF, is
then typed in the normal way where
underlines are required with a carriage
return at the end.

While the procedure may sound
tedious, itis in fact both quick and easy to
do as it follows normal typing practice.

P L Mclimoyle,
Twickenham,
Middlesex.

... if you want it

I TOO use WordStar and am impressed by
its capabilities. I am glad that it does not
underline spaces indiscriminately since
this would give text an even more pecu-
liar look. You can easily overcome the
problem of underlining spaces in under-
lined text by typing the standard under-
line character in such places.

WordStar quite sensibly will only
underline a character. On my printer, a
Qume 5 using a Gothic 12 daisywheel.
the phantom space control PF and phan-
tom rubout contro! PG print the £ and
symbols respectively. It is unfair to lay
the blame for this at MicroPro’s door
since it obviously relates to the configura-
tion of the system in use — hence
MicroPro’s advise to contact the dealer
who supplied the equipment.

John Lewis,
Oxford.

Rights and wrongs
INDUCTION is induction and to try and
distinguish between different types of in-
duction seems fruitless. Those interested
might find some helpful contributions
in the collection of readings Scientific
Revolutions edited by Ian Hacking,
published by Oxford University Press.
It is asserted by Carl Zetie on page 37
of the October issue that
10A =1
is a correct program, and with goodwill I
might believe so. Without goodwill I do
not believe this program is correct: it
produces an error on the ZX-81, no Let;
and another error appears when it is run
on the Atom, no End. I therefore ask for
a proof that this program is correct.
Boris Allan,
Stockport,
Cheshire. []]
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Spectrum’s delays

SINCLAIR RESEARCH entered
the record books with the suc-
cess of the ZX-81, a micro
which has now sold half a mil-
lion worldwide. Sales were
pushed above this magic num-
ber after the price was reduced
to £49.95 including VAT and
the range and number of retail
outlets was considerably en-
larged.

Yet the success of that
machine is thrown into deep
contrast by the supply difficul-
ties associated with the newer
ZX Spectrum. At the time of
going to press the expected
delivery date for newly
ordéred Spectrums is January
1983- — a delay of around
three months from receipt of
customers’ orders.

The offer of a £10 voucher
which may be spent on Sinclair
Research hardware or soft-
ware has been made to those
would-be buyers who are
patiently waiting. Further com-

Eves for
the micro

VISUAL RECOGNITION hard-
ware is becoming less expen-
sive. For under £2,000
Digithurst has brought out a
‘ system suitable for use with
the Apple, Acorn, the BBC
Micro or Commodore Pet with
high-resolution graphics card.
Other interfaces will be avail-
. able.

The system consists of a
camera and- interface box. The
camera scans the object in its
field of view and a 128-by-128
bit image is sent back to the
host computer. The image can
be stored in 2K of memory,
where user software can get to
work on it. Simple routines
could be used to reformat it
for printing or display, or to
compare: it with a previous im-
age. More sophisticated soft-
ware could facilitate practical
applications such as quality
control in manufacturing or
visual sensing for robotic sys-
tems. More details from
Digithurst Ltd, Leaden Hill,
Orwell, Royston, Hertford-
shire SG8 5QH. Telephone:
Cambridge (0223) 208926. [
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Sinclair and his latest micro — customers face a long wait.

pensation will come in the |cludes games, educational and
form of the size of the range of | even some serious applications

available software, which in-

programs.

Full-scale APL

THE PROGRAMMING LAN
GUAGE APL has an enthusnas-
tic following in the world of
mainframe computing, but un-
til now no full implementation
has been available to run
under CP/M.

Viz-APL, from a company
called Inner Product, con-
forms to the proposed ANSI
standard and closely matches
the IBM definition of APL. It
runs on Z-80 based CP/M sys-
tems and is available now,
costing £360.

The problem APL im-
plementers face on eight-bit
systems is the limited address
space available, typically 64K.
Viz-APL overcomes this by
using a virtual-memory man-
agement technique. The user
can assume a workspace of up
to 1Mbyte; providing the on-
line disc capacity is available
the software arranges for the
appropriate chunk of work-
space to be in memory when
needed, swapping out the
least-used chunk to make
room for it. Obviously paging
the contents of memory to and
from disc takes time, so this
approach will work best on
hard-disc systems.

|

APL adherents claim it is
possible to develop programs
very rapidly in the language. It
is particularly suited for ap-
plications  which  change
rapidly, such as forecasting and
modelling, and APL can be
used in the style of a sophisti-
cated and ultra-powerful Visi-
Calc. APL’s somewhat bizarre
mathematical notation has to
be learnt before you can use it,
but APL programs are very
compact.

Further details on Viz-APL
from Inner Product, Eagle
House, 73 Clapham Common
South Side, London SW4
9DG. Tel: 01-673 4047. [}

|
Conferences

Coming
events

Expert Systems

An intensive one-day course
with a practical emphasis will
take place at the Polytechnic
of North London, London N7
on Monday December 20,
1982. Further details from
Richard Forsyth, Department
of Maths, Statistics and Com-
puting, Polytechnic of North
London. Telephone: 01-607
2789 extn 2316.

IT Year Conference

Two-day conference on in-
formation technology at Bar-
bican Centre, London on
December 8-9, 1982. Parti-
cipation is by invitation only;
for an invitation contact The
IT’82 Conference, Online
Ltd, Argyle
House, Joel Street, North-
wood Hills, Middlesex HA6
ITS. Telephone: Northwood
(09274) 28211.

Locainet *83 (Europe)

A conference on local network
systems will be held at the
Royal ‘Lancaster Hotel, Lon-
don on March 8-10, 1983.
Further details from Online
Conferences. Telephone:
Northwood (09274) 28211.

Computer convention

Conferences, exhibitions and
workshops on the application
of information technology to
business, education and en-
gineering make up this event
at the North-East London
Polytechnic, Barking Precinct,
Longbridge Road, Dagenham,
Essex on November 15-19,
1982. For details contact J G
Smith. Telephone: 01-590 7722
_extn 2062. a

Home health advice

IF YOU MiISS the Radio Doctor |

you will be pleased to learn
about the Home Doctor Series,
which Eastmead Computer
Systems say is an “Excit-
ing breakthrough in home-
health advice”. The series
consists of six cassettes, each
containing about 18 programs.

The subjects range from
Basic Medicine to 101 Home
Nursing Tips. While aimed at

home-computer owners, the
programs couid equally weli
be used in schools and for
health education in factories,
etc. You need a Vic-20 to run
them, though Sinclair versions
are in preparation.

Eastmead Computer Sys-
tems, Eastmead House, Lyon
Way, Camberley, Surrey
GU16 5E2. Telephone: Cam-
berley (0276) 682041/2. [}
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HP joins portable battle

1983 LOOKS LIKE being the
year of the truly portable
computer. Following the
announcement of the £500
Epson HX-20 portable compu-
ter which was reported in last
month’s issue, the giant instru-
ment, minicomputer and cal-
culator manufacturer Hewlett-
Packard has launched its own
portable computer. The HP-
75C weighs under 2lb, is
scarcely bigger than a repor-
ter’s notebook and can run for
30 hours off its own internal
batteries while in its maximum
power mode.

The price of £694 for the
cheapest model seems expen-
sive, but it will sell on the basis
of the Hewlett-Packard name
and its worldwide strength in
the scientific and engineering
community. HP is a $4 billion
turnover company which has
already sold over half a million

HP-41C programmable calcu- [

lators, which the company
now prefers to call a hand-held
computer. The new machine
will be available immediately
from HP dealers.

The HP-75C portable com- |
puter looks very like a large |
calculator, with its 32-charac- |
ter LCD display and generally
unobtrusive design. But inside
is an eight-bit custom HP pro-
cessor chip, 16K of RAM ex-
pandable to 24K, and 48K of
ROM containing an extensive
operating system and Basic.
The Basic can cope with very
large numbers, with exponents
in the range of plus or minus
499, displaying 12 significant-
digit precision.

The keyboard uses calcula-
tor-style click keys in a
QWERTY layout, spaced
more closely than on a type-
 writer. All keys can be soft- |
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ware defined to customise the
machine to a particular ap-
plication, and provision is
made to accept clip-on
keyboard overlays. There are
three slots beneath the lower
edge of the keyboard for 16K
plug-in ROM modules, which
could neatly hold the custo-
mising applications software.
Mass storage takes the form
of hand-pulled cards which
hold 1.3K. The advantage of
this approach over the higher-
capacity microcassette drive
— as used on the Epson — is
that the unit is very compact,
and reading and writing the
cards consumes very little

| power. The unit is located to
the right of the space bar.
The built in date-time clock
can be used with the pro-
grammable bleeper to signal
appointments, or can be used
to time real-world events or
set programs running. The
operating system can handle
several programs in memory at
the same time — as many as
the available memory permits.
The machine is fitted with
the two-plug Hewlett-Packard
Interface Loop, a low power
consumption network inter-
face which can accommodate
up to 30 devices. The HP-85C
| can be connected via the loop

to plotters, printers, HP in-
strumentation, TVs or moni-
tors connected via the HP
video interface unit, or HP
Series 80 computers. In this
way the HP-75C can function
as part of a larger system.

Not much ready-written
software is available at pre-
sent. HP is providing a series
of solution books and will be
covering the commonest
generic applications such as
statistics, finance and maths
but appears to be relying on
the user community to pro-
duce the bulk of the applica-
tions software.

There is no disguising
that the HP-75C is an ex-
pensive computer which looks

fact should deter the sophisti-
cated engineering or scientific
user — the people at whom
the machine is clearly aimed.
HP believes that portable
computers will be the fastest-
growing segment of the com-
puter market.

More details from Litera-
‘ture Section, Hewlett-Packard
Ltd, King Street Lane, Win-
nersh, Wokingham, Berkshire
RG11 5AR. Telephone:
Reading (0734) 784774 ext
2084. o

Fast 256K pseudo-disc

AS THE COST of RAM chips
fails, products which emulate
discs in RAM memory can be
expected to become a very
popular way of enhancing the
performance of computer sys-
tems. Writing to and from
RAM is very much faster than
accessing a disc, particularly a
floppy disc, so any application
which involves frequent trans-

fers of data between disc and
memory should benefit. Ob-
vious examples are database
programs and programs using
high-resolution graphics
screen images held on disc.
The user will only have to re-
member to copy to a real disc
at the end of each session,
since RAM loses its contents
when the power is turned off.

The interactive computer keyboard is a simple device
which may be placed over the QWERTY keyboard of
most microcomputers. Its purpose is to allow the
micro’s keyboard to be used by anyone, no matter how
inexperienced. A selection of up to nine keys, each with
large easy-to-read captions, turns the daunting
computer keyboard into an extremely simple control
panel. With keys labelled Yes, No or-Maybe, complex
diagnostic information can be obtained from the general
public. The keyboards are already in use in hospitals

to test handicapped patients. Further details of the
interactive computer keyboard can be obtained from MS
Electronics Marketing, 41 Palace Road, Bromley, Kent.

Telephone: 01-464 3074.

ber 1982

The Basram card provides
256K of pseudo-disc space for
the Apple II, and is compat-
ible with DOS 3.3, Pascal and
the Z-80 Softcard. It costs
£470. Once the card is plugged
into peripheral slot 5, any Dos

slot will execute exactly as if a
floppy were present — but
more quickly. The ordinary
Apple Copya utility is used to
transfer the contents of Bas-
ram from and to disc at the
beginning and end of sessions.

Basram is manufactured by
Basis, the German company
which produces the Apple II
plug-compatible mgachine the
Basis 108. Details of both pro-
ducts are available from Com-
munity Computers, 34 Dragon
Street, PO Box 3, Petersfield,
Hampshire GU32 2ER. Tele-
phone: Petersfield (0730)
87567.

49

like a calculator, but neither

command addressed to that




Torch discs for BBC

THE TORCH Z-80 based disc
unit for the BBC Micro turns
this powerful home micro into
a ‘“real” computer system
capable of running CP/M soft-
ware. The unit is easily in-
stalled and contains a Z-80 pro-
cessor board with 64K of
RAM, two 400K floppy-disc
drives and the Torch CPN
operating system, enabling
BBC Micro owners to access
the large range of CP/M soft-
ware.

The operating system is
stored in two ROMSs which
contain all the disc- and file-
handling commands. The sys-
tem comes with complete
documentation plus a disc con-
taining utilities and demon-

Versatile
printer

THE DAISY SYSTEMS M-45 prin-
ter has been designed so that it
can be used with a large num-
ber of computer systems —
anything from a mainframe to
a mini or a micro. The change
is effected by swapping a
simple plug-in interface unit.
The M-45 features a long-life
hammer assembly which the
manufacturer claims will last
up to three times as long as a
conventional daisywheel print
head.

The print speed is 45 charac-
ters per second with pro-
portional spacing; for plotting
there is a resolution of 5,760
points per square inch. The
M-45 costs £1,380; for details
contact David Lyon, Periph-
eral Hardware Limited, Soli-
hull, West Midlands.. Tele-
phone: 021-745 3033. [}

stration software. The cost is a
crippling £995, but then all is
contained w1thm the one box.

Further details from Torch
Computers. Telephone: Cam-
bridge (0223) 841000. m

"Printoy = —

Real-time
clock

VARUNA’s REAL-TIME clock is
designed to fit inside the case
where its on-board battery
back-up enables continuous
operation for up to six months,
without the host computer
being switched on. The device
allows immediate readout of
tenths of seconds, seconds, 10s
of seconds, minutes, 10s of
minutes, hours, 10s of hours,
day of week, days, 10s of days,
months and 10s of months.
Ready built it costs £40. Varu-
na Electronics, Horsell Park

Woking, Surrey.

New products in bnef

Sirius Forth

KUMA COMPUTERS has
announced Fig Forth 1.1 for
the Sirius 1 operating under

CP/M-86. It includes an
incremental compiler, text
editor and virtual-memory

system, with a floating-point
option promised for “the very
near future”. The price: £185.

Kuma Computers, 11 York
Road, Maidenhead, Berkshire
SL6 15Q. Telephone: Maiden-
head (0628) 71778.
TRS/Genie Electric NoteBook
SOUTHERN SOFTWARE has
announced a new relational
database manager for the
TRS-80 Models I and III or
Video Genie. It is called Elec-
tric NoteBook and costs only
£69.95. Keyed retrieval and
update is supported on all
fields via interactive displays,
and final presentation of the
data is by user-defined re-
ports.

For further information on
the Electric NoteBook contact
Southern Software, PO Box

At the same time as launching the new portable HP-75C,
Hewlett-Packard has brought out a totally new product
for the well-defined desk-top personal-computer slot.
The HP-86 runs all HP’s Series-80 software as well as
CP/M products. Based around an eight-bit custom HP
CPU, the system has 64K of user-available RAM,
expandable to 0.5 Mbyte. It has a choice of 9in. or 12in.
screens displaying 80 by 24 characters or 544-by-240
point graphics; its many disc options start with a new
270K 5.25in. floppy drive. Software packages available
include a graphic enhanced version of VisiCalc and a
comprehensive graphic presentation pack for use with
HP plotters. An HP-IB interface is built in, and the
Hewlett-Packard Interface Loop as used on the HP-75C
is also available. Start price for the HP-86 is £1,252,
making it the lowest-price HP desk-top model. [
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39, Eastleigh, Hampshire S05
SWQ.

Victor 9000 Tabs

TABS has standardised its well-
known accounting system on
the new Victor 9000 16-bit
micro from DRG. This is
hardly a surprise, as Tabs was
already available for the
almost-identical Sirius 1.

Tabs Ltd, Sopers House,
Chantry Way, Andover SP10
1PE. Telephone: Andover
(0264) 58933.

Fortune 32:16 micro

THE FORTUNE 32:16 iS a new
microcomputer  using  the
Motorola MC-68000 chip, a
32-bit processor with a 16-bit
data path. It runs the Unix
operating system and can sup-
port up to 16 users, though it is
likely to be used most often as
a single-user multi-tasking
micro.

As its first U.K. distributor,
Fortune has appointed IBR
Microcomputers of Unit 7,
Suttons Industrial Park, Lon-

don Road, Earley, Reading,
Berkshire.

Apple abstracts

FOR THOSE who find it hard to
keep up with all the articles
published about the Apple,
Parjon has introduced Apabs,
an abstracts service. It pro-
vides a full reference, a short
summary, and a ‘“‘star’” mark-
ing for each piece. Apabs is
available as a printed publica-

tion and on disc from Parjon,
14 Broadway, London SW1H
OBH.

Select on Xerox 820
‘THE EXCELLENT Select word
processor is now available in

“United Kingdom English”

for the Xerox 820 Model II
micro. Select Information Sys-
tems also has French and
Norwegian versions, and is
working on German, Spanish,
Italian, Danish, Swedish, Fin-
nish and Dutch. Select In-
formation Systems, 919 Sir
Francis Drake Boulevard,

Kentfield, California 94904. [ I
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We've cracked
the basic problem.

Sord has solved the hardware-software,
chicken-egg problem. By making all
other micros seem basic.

Pips is the solution: Because Basic is the
problem. Pips - Pan Information
Processing System - is Sord’s new

high level language that is 20 times
easierto leamthan Basic.

L User proficiency in Pipsis achieved after
just 24 hours. Aremarkable feat when
comparedtothe 4 to 6 weeks it takes
to leam Basic.

P A complex office task which can take
one week tolearn on Basic can be
completed on Pips in just five minutes.
] Pipsisindisputably a unique break-
through in operator convenience. And

typical of Sord’s total awareness of
consumerneeds.

0 The pace of such forward-looking
product development has thrust Sord to
the forefront as Japan'’s fastest growing
micro-computer company. A position it
has held for 6 years

0O Unlike any American competitor Sord
has a complete range of powerful hard-
ware. From the £100 hand-held microto
the complex 16 bit multi-user micro
system. All equipped forany task. And
extremely competitively priced.

0O To potential dealers, Sord offers an
attractive dealer package which could
include financial backing from a major
intemnational bank.

@ Circle No. 151

O If you would like to participate in and

profit by Sord's growth, please complete
the coupon now or 'phone 01-930 4214,

Sord Computer Systems Inc., Samuel House,
St. Albans St., Haymarket, London SW1,

Please send me further information on Sord.
}am presently a successful
“micro-computer”dealer

Iam especially interested in the

exclusive dealer financial package

Name

Position__

Company__

Address

TOKYO AND NOW LONDON




The new generation
that interfaces with
most microcomputers

Mannesmann-Tally’s new MT100 series of matrix serial
printers for microcomputers is now available from local computer
shops and suppliers.

MT100 series printers are utterly reliable. They're a new
generation of Europrinters made in West Germany with full
technical and service back-up from our headquarters here in
the UK.

They give high performance at a very reasonable price. Ideal
for professional businesses. Or educationists. Or enthusiasts
who value the latest technology.

Two basic models —MT120 and 140

Main difference is in column width. The MT120 is the 80
columns version whilstthe 140 features 132 columns.

Both models comeinthree variants giving a range of standard
features which normally are beyond the scope of microcomputer
orientated printers.

MANNESMANN
TALLY

the source of the Europrinter

@ Circle No. 152

9 x 7 matrix, 160 cps high speed output — often doubled by
microprocessor control choosing shortest possible print path in
either direction.

Selectable 18 x 40 matrix for high definition correspondence
quality.

10 different character sets, 96 characters each.

OCR A and B character fonts using 9 x 9 matrix.

Four different character pitches between 10 and 20 cpi, each
of which can be printed in double width.

Two colour printing.

AllMT100 series printers are small, guiet and highly versatile.
End user prices start at £390.

For further pricing and availability use the MT100 hotlines
on Reading (0734) 586446/7/8 orlook in atyour computer shop.
Alternatively write to us for full details.

F‘E Mannesmann Tally Limited, 7 Cremyll Road, Reading, Berkshire RG1 8NQ. Tel: Reading (0734) 580141. Cables: Tally-Reading. Telex: 847028.
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Sirius
software
COINCIDING WITH its television
advertising campaign in which
a robot mutates into a woman,
ACT Sirius has brought out a
catalogue designed to show
that plenty of software exists
for its 16-bit machine. ACT
claims to have sold over 3,000
systems and is clearly going all
out to establish a strong user
base before the IBM Personal
Computer arrives officially in
the U.K. — though the date
for this event seems to have
slipped quietly from Septem-
ber 1982 to an indefinite time
in the future.

The Sirius catalogue Exhibit

One lists both ACT’s owrn |

range of applications software
and over 50 products from in-
dependent suppliers. Copies
from ACT (Sirius) Ltd,
Freepost, Halesowen, West
Midlands B63 3NT. Tele-
phone: 021-501 2284, |

Unix OS
at root of
new name

CDS COMPUTERS LTD 1S SO
taken with the Unix operating
system that it has changed its
name to Root Computers Ltd.
Although the connection will
be obscure to many, Unix
buffs will know that Root is
used when developing or run-
ning program modules. Many
industry commentators predict
a bright and rosy future for
Unix.

Root was the first U.K.
company to be granted a
licence for the Unix System III
operating system and is now
established as one of the world
leaders in this field.

Root Computers Ltd, Saun-
derson House, Hayne Street,

London, EC1A 9HH. (]

Date is
Northern fair

PERSONAL COMPUTER enthu-
siasts in the Greater Manches-
ter and Merseyside area are to
have their own computer ex--
hibition, the Northern Com-
puter Fair, which is being held
at Belle Vue, Manchester
from November 25-27. More
than 60 companies have
already booked space at the
show, which will be the largest
exhibition specifically de-
signed as a showcase for
personal computers, home
computers and small business |
systems, to be held in the
North-West.

The exhibition will feature a
wide spectrum of equipment
ranging from the Dragon 32,
the attractive colour computer
recently introduced by Mettoy
at just under £200, up to the
powerful Sirius 16-bit compu-
ter with Pulsar software which
has been widely advertised on
TV, from Raven Computers of
Bradford.

A number of computer
clubs and user groups includ- |

The Strobe 100 plotter costs undér £600 and interfaces
to all the common microcomputers. It plots with a
resolution of 500 poihts per inch on the A4-size paper or
overhead projector transparencies, using colour pens.
Software is available to do business graphics, including
one package to interface with VisiCalc and other Dif-
format files. Apple It and li, Commodore Pet, Tandy,
Osborne, S-100 and RS-232 interfaces are available

now. For further information on the Strobe 100 plotter
contact the U.K. distributor, Data Efficiency, Maxted
Road, Mayland Avenue, Hemel Hempstead, Hertfordshire
HP2 7LE. Telephone: Hemel Hempstead (0442) 63561. [0

set for

ing the Manchester Computer
Club, the Manchester Acorn
User Group and the Tangetine
Users” Group will be partici-
pating in the Northern Com-
puter Fair to provide advice
for those who are just starting
to get to grips with personal
computers. On a more profes-
sional basis the National Fed-
eration of Microsystems Cen-
tres, a body whose activities
are co-ordinated by the
National Computing Centre.
will be providing advice for
business and professional
people on the introduction and
use of microcomputer systems.

A £50,000 promotion
budget which includes TV
advertising on Granada and
the new ITV Channel 4 will
publicise the Fair.

The exhibition is sponsored l

by Practical Computing and
Your Computer and we look
forward to welcoming you to
our show. Remember to clip
the half-price admission
coupon which you will find in

Checkmate to Boss

IN A RECENT competition the l
Vic-20 chess program Boss
confounded the opposition.
Set at a level of skill where the
average response time was 60
seconds, the Vic-20 game
managed to beat Sargon II on
the Apple II, Petchess, and
Chessmaster on the Texas TI-
99/4A.

The game is available as a
cassette and requires a mini-
mum of 8K expansion. There
are 10 levels of play, giving
response times between a
lightning one second— which is
very easy to beat — to a
funereal nine hours, for which
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most people do not have the
time or patience. The compu-
ter will indicate how many
moves ahead it is considering,
and the number of moves until
mate.

Castling, queening and en
passant are all implemented in
a standard way. There is a
wide range of “book” open-
ings and the graphics are ex-
cellent. Boss is available from
Audiogenic or through the
nationwide network of Vic
dealers at £14.99, inclusive of
post, packing and VAT.
Audiogenic Ltd, PO Box 88,
Reading, Berkshire. m

Flashback to April and the
highly successful Earls Court
Computer Fair.

the advertisement pages of this
issue.

For further information
about the Northern Computer
Fair, including stand availabil-
ity and party rates, contact
IPC Exhibitions on 01-643
8040. (]

Biosis now
on CP/M

BITS is a new information dis-
tribution service designed for
use with desk-top computers.
It consists of regular deliveries
of diskettes containing in-
dexed citations or abbreviated
text selected from Biosis,
the world’s largest English-
language life-science informa-
tion service. The records are
chosen according to criteria
laid down by the user.

To be able to use Bits, the
recipient needs a Z-80 based
CP/M computer, 48K user
memory and two disc drives
using 5.25in. or 8in. single-
density floppies. The cost is
calculated on a charge for the
floppy discs used. For further
details contact Biosciences In-
formation Service, 2100 Arch
Street, Philadelphia, U.S.A.[J
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QUALITY, VALUE,
PERFORIIANCE &
MPATIBILITY

\

THE zv m i I2I UIDEO mOHITOR @ Circle No. 153

Unmatched value through high quality  The ZVM-121 is a high quallty, high resolution
and high volume manufacturing 12" monochromatic video monitor. Backed

Compatibility with the majority of by massive resources and decades of
popular microcomputers experience in video electronics, Zenith Data

p o e ] ] ] tems provides you with reliable products
High resolution video display with Sys
improved character definition from a reputable source.

Versatile exterior controls facilitate
display adjustments ENITH data
From only £45.00 . systems

(Dependant on order value)
BRISTOL ROAD, GLOUCESTER GL2 6EE
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THE STORY behind the Torch computer
starts some years ago when Martin Vlie-
land-Boddy and Peter Harris, the two
partners now at the top of the Torch tree,
were working as management consult-
ants. Their work consisted of applying to
the world of high technology the skills
they had learnt in a previous incarnation
as chartered accountants. This experi-
ence led to the formation of Climar, a
new company mainly concerned with
writing applications-software packages.
At the same time they engaged in a
number of other businesses, including
marketing the Acorn Atom microcom-
puter in Canada.

It was this fringe activity which proved
decisive, as it gave the company some
solid links with one of the U.K.’s top
microcomputer manufacturers. After
some time spent in the microcomputer
business, and some extensive market re-
search, the directors of Climar realised
that there was a gaping hole in the micro-
computer market: the Torch is the pro-
duct to plug this gap.

Influential link

A new company, Torch Computers
Limited, was formed to manufacture the
new machine, and among the directors
were Chris Curry and Hermann Hauser
of Acorn. Their role was short lived, as
the contract for the BBC Micro provided
them with more than enough work else-
where. The computer was to have been
based on hardware designed and built by
Acorn, but this was another plan that had
to be modified.

The original design was developed by
Acorn into the popular BBC Micro while
Torch, working along parallel lines, de-
cided to standardise on the BBC mode!
B, adding a Z-80 board and a number of
other refinements. Interaction between
Torch and Acorn remains much stronger
than a supplier-OEM relationship: Torch
supplies Acorn with a floppy-disc unit for
the BBC Micro, and the firm also de-
signed the ULA-based system, known as
the tube, for communicating between
processors.

Torch also makes the card carrying the
extra Z-80 processor for the BBC Micro,
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as well as an operating system which is
rather cheekily named CPN. As you
might expect, CPN is a version of that
other ever-popular but less than perfect
operating system. Though 6502 based, it
maintains full compatibility with the
Digital Research product, even to the
puint of allowing WordStar to run.

Both Harris and Vlieland-Boddy see
the market as being the most important
factor regarding their main product. To
this end the Torch micro incorporates
much fairly new technology, but nothing
that is not tried and tested. What is
remarkable about the Torch is the way
that the component parts are put
together: in the best engineering tradi-
tion, the Torch simply amalgamates
existing state-of-the-art components in a
new and exciting way.

In essence the Torch is a twin-pro-
cessor computer with sophisticated com-
munications facilities. To develop the
machine the company just went along the
road to Cambridge University’s computer
science department where it picked out
all the brightest young prospects. Most of
them were signed up to Torch before they

- took their finals.

The company operates from a
converted period building in the flat

countryside a couple of miles outside'’

Cambridge. Proximity to the learned city
is important, for the microcomputer pond
is very small and most of its big fish swim
in the waters around Cambridge. Not
only is there a wealth of industrial talent
in the area — with names such as Sinclair
Research, Acorn, and the Altwasser-
Vickers Jupiter project, to mention a few
— but also a collection of some of the
best academic brains in the computer
world. Add that to a fast link to London
and you have the ideal environment for a
company building a new micro.

The fact that Torch is based in a vil-
lage, not in the city itself, is a reflection of
that part of the company’s philosophy
which has led to high-powered com-
munications facilities being a standard

feature of the computer. The Torch con- l

tains a Modem within its case; it has
already been granted full British Telecom
approval and can be connected straight

Torch: a tool
for the 80s?

In a market overflowing with Z-80 based CP/M
business machines the Torch stands apart. Bill
Bennett reveals the background to this
adventurous British micro.

into the international telecommunica-
tions system.

Once patched into the telecoms net-
work, the user has access to all kinds of
services including Prestel and viewdata —
the relevant adaptor being an integral
part of the Torch — and Teletex, the new
international data communication stan-
dard. The new British Telecom Gold
service will link the Torch to a huge
mainframe computer providing access to
software and an electronic mail service.

Networks and bleepers

Two Torches can communicate directly

over the telephone, the incoming mes-
sages being received by a background
processor and stored. At present, a
bleeper tells the user that a message is
being received, though it will be replaced
in the very near future by the reassuring
voice of BBC newsreader Richard Baker.
For networking fans there is an Econet
port as well, allowing local networking of
up to 256 stations. It is fairly slow, but it
does have the advantage of being very
cheap. The phone-up facility can be auto-
mated so that an operator can sign off
after a busy day’s work, and while he or
she is at home in front of the television
the Torch is beavering away phoning up
all and sundry at off-peak rates.

The telephone messages and all other
input/output functions are handled by the
6502 background processor on the BBC
board. It is in this area that the CPN sits,
leaving the best part of 64K on the Z-80
board free for programming and data
storage. The 635K in this area compares
with a typical 26K left for programs in a
typical CP/M system. In this area, one or
more applications programs could be
used or the user could write custom soft-
ware in either the up-and-coming BBC
Basic or the more common MBasic.

The Torch is set to change the way that
business is done. The dealer network
itself has standardised on the machine,
and orders are placed on the system over
the telephone. The popular phrase for
the opportunity presented by this
machine is “telecommuting’: maybe the
Torch is the tool for the 1980s, the first
real telecomputer. ]
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INNOWVATIVE

TRS 80-GENIE SOFTWARE

SmAL-LDOS

LDOS is an advanced and sophisticated disk operating system for the TRS-80 Models | and IIl, the original
Video Genie, the Genie [ and Genie |1. It comprises some 113K of code. It was over a year in development and cost
in excess of ¥ million dollars to write. It contains an advanced Disk Basic Interpreter enhancement, a complete
Job Control Language compiler and many other features.

Obviously it is also complex. This is why it is accompanied by some four hundred pages of manual. It is not the
best system for beginners.

On the other hand, LDOS contains so many important features that if a person is just starting out with disks he
should be aware of them and, if you like, raised in the right habits. Presently available lower cost disk operating
systems are all ‘‘first generation’’ and are primitive. Indeed, they tend to train a person in the wrong direction.

For those people who are either just starting with disks or who wish to get dn insight into a full scale first
quality disk operatling system, smal-LDOS has been produced. It is a sub-set of LDOS and has a manual of 160
pages. It is not an exaggeration to say that it contains most of the advantages of LDOS but still maintains an utter
simplicity in use. It is, if you will, a sampler for the main system.

It is also, to the best of our knowledge, the first DOS for these machines that can be upgraded to the larger
version at a very reasonable cost. This is because with every smal-LDOS is supplied a coupon to the value of £15.
This is redeemable against the purchase of a brand new full LDOS. There are only two stipulations. The first is
that the redemption must be through us, not one of our dealers, and secondly the coupon can only be used for the
purchase of an LDOS.

Smal-LDOS contains 21 Library Commands, 7 Utilities, 2 Device Drivers or Filters, and Disk Basic as follows:

APPEND DIR MEMORY
ATTRIB DO RENAME
AUTO FILTER RUN
CLOCK KILL SET
COPY LIB SYSTEM
DATE LIST TIME
DEVICE LOAD VERIFY
BACKUP HITAPE RDUBL
CONV PDUBL REPAIR
FORMAT PR/FLT KKI/DVR
LBASIC

For those of you not familiar with the features mentioned above, a brochure is available on either or both
smal-LDOS and LDOS. On the other hand you may wish to order immediately, in which case:

smal-LDOS ... ... ... .. £38 + V.AT

Plus £1 shipping

MOLIMERX LTD

A J HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424] 220391/ 223636 TELEX 86736 SOTEX G
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage.

@ Circle No. 154
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In one second

THE RICOH 1600S ~ .-
DIABLO QUME SPIN- RICOH RICOH

If It's high performance you're 630 SPRINT 5 WRITER RP. 1600 RP.1600S
looking for, fie Ricoh 1600S Is for you, (10 DATA)
offering an amazing 60 choracters in
just 1 second. An updated version of PRINT SPEED
the tried-and-tested 1600, the new S (CPS) 40 45/55 55 60 60
model hos been re-designed and fitted
with all sorts of extros. Yet one thing PRINT ELEMENT DAISY- DAISY- THIMBLE DOUBLE DOUBLE

WHEEL WHEEL DAISY- DAISY-

hosn't changed — the price, making
the 1600S cheaper than any equivalent
model on the market. This superb

WHEEL WHEEL

performer incorparates the Z80 micro- AUTO
processor, auto bidirectional printing BIDIRECTIONAL  Yes No No No Yes
and look-ahead logic, increasing speed =3
and efficlency. Other capobilities AUTO LOGIC
include proportionol spacing, graph SEEKING Yes No Yes No Yes
plotting and word processing enhance- — —p
ments. The printer includes a standard PROPORTIONAL
centronics interface, and RS232 and Ry

1EEE options are avallable. CAPABILITY Yes Yes Yes No Yes

The Ricoh 16008 is available only B

from Micropute and thelr authorised E‘)}({T/.\Elgj\D(_E%R -
dealers, all backed up with a nation- SET No  No Yes Yes Yes
wide service network. If you're -
Interested in the 1600S either as a ’l:’fJLETR Lo Ye
customer or os a dealer, send the &S Yes Yes Yes Yes
cafgorrnows CUSTOM INTER-

“Picture shows |1600s fitted with tractor feed option™ FACE OPTION No No No No Yes
B legee sond me details on the Ficon 16005~ ': —

Name ‘ PRICE £1675 £1950 £1950 £1450 £1450
grostion 1 The above informati thered distribut; d
i:’:::'v E :::';ra'?;:: far:z'r: ew::fs%:‘wr'ragnmg'zlfe‘:ra'ur;?:ic:s:h:::\soarz those m 'E H D PU TE
|RICOH 1600S THE PERFBII;I;MNCE HAS% miCIocamputes susiems
SRISEN — THE PRICE HASN'T ® Circle No. 155 Catherine Street, Macclesfield, Cheshire.
A el o & ek SK11 6QY. Tel: Macclesfield 612759
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COM

Jack Schofield takes a
look at the 64K
““SuperVic’’, expected to
go on sale at under £350.

THE 40-COLUMN Vic has been rumoured
for some time and, in a way, this is it. A
much more powerful machine than the
Vic, the Commodore 64 has many sound
and graphics features which challenge the
Atari 400 and 800 micros in the home-
computer field.

The Commodore 64 uses a new chip,
the MOS 6510, which has an internal
architecture identical to the 6502, but
offers better memory-addressing capa-
bilities. It is designed to take a Z-80 as a
second processor, providing a 64K
machine capable of running CP/M for
under £450.

The similarities to the Vic-20 are clear:
the Commodore 64 fits in the same case,
though it is a different colour, and the
keyboard appears to be identical though
the keys themselves are more comfort-
able to use. The layout of the I/O ports is
also similar, but the 64’s cartridges are

much smaller than the Vic-20 versions |

and are not interchangeable with them.
The 64 runs Basic 2.0, which seems to be
the same as the Vic-20 language, but its
25-row by 40-columns screen format is
different from the Vic’s so the colour
graphics and sound Pokes are not the
same.

The most immediate difference is
obvious on powering up. Instead of a
measly 3-5K, the Commodore 64 offers
38.911 bytes free to Basic plus 20K of
ROM. It is quite a way short of the 64K

promised by the name, but more RAM is

Vic-20 users will recognise the 64's case, though it is a darker colour.

available through the use of a banked-
memory system. The ROM overlays
further areas of RAM, which can be
accessed by changing the memory con-
figuration. For example, by switching out
Basic it is possible to free 52K of RAM
for use with machine code or with other
languages loaded from tape or disc. You
can achieve 60K of RAM if you are
prepared to lose all the I/O drivers.

58

ORE 64

The Commodore 64 has movable
object blocks or “sprites” like those of
the Texas Instruments TI-99/4A or the
player-missile graphics of the Atari mic-
ros. A sprite is a predefined shape that
can easily be moved relative to the back-
ground and to other sprites. According to
the setting of priority registers, sprites
can move in front of or behind other
sprites and other screen contents, includ-
ing text. A “hit register” can be set to
detect collisions. R

Where the Atari offers four eight-bit-
wide players and four two-bit missiles,
the Commodore 64 offers eight sprites,
each constructed as a 24-by-21 dot array,
that is three bytes wide. By programming
in machine code you can have up to 256
sprites.

The Commodore sprites can be in two
colours; three colours are available if you
are prepared to accept reduced defini-
tion. The Atari system only permits a
single colour for its sprites.

The Commodore 64 offers far more
graphics facilities than the Vic-20 thanks
to two new video interface chips, num-
bered 6566/6567, which will access up to
16K of RAM for screen-display informa-
tion on a 320-by-200 pixel memory-map-
ped screen. The 16 colours which it can
display simultaneously can be accessed
from the keyboard, as on the Vic-20, or
by Pokes.

Perhaps it is stretching it a little to say
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Specification

Microprocessor: MOS 6510

Memory: 64K RAM, 20K ROM; 38K RAM
available to Basic

Keyboard: QWERTY with 62 keys
including four function keys

Display: TV or monitor, 40 columns X 25
lines; high-resolution mode 320 x 200
pixels

Sound: Three voice-synthesiser with
nine-octave range

Language: Commodore Basic 2.0

Ports: Serial and paraliel ports, two
joystick ports, one ROM cartridge slot

Dimensions: 404 X 216 X 75mm.

Weight: 1.82kg. (4lb.)

there are 16 colours: you can Poke 16
numbers — 0 to 15 — into the colour
locations, but the resulting colours in-
clude black, white and three shades of
grey. The remaining 11 colours include
two reds, two blues and two greens, there
being a light and a dark version in each
case. The Basic installed on the Com-
modore 64 is desperately lacking in com-
mands for high-resolution drawing on the
screen. If you want to draw a line you
have to plot it bit by bit and Poke it in.
There are no useful commands like Plot,
DrawTo, Circle and Fill, or Paint.
When it comes to sounds, however, the
Commodore 64 offers quite a lot, thanks
to a new chip, called Sid — the 6581
sound interface device. Where Atari’s
Pokey chip offers four voices and a three-
octave range, Sid provides three voices
and a nine-octave range. Further, the
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The I/O ports are similar to the Vic's, except for the smalier cartridge slot.

Commodore 64 offers ADSR control of
sound, like a synthesiser. ADSR is short-
hand for the way the actual sound en-
velope is controlled — Attack/Decay,
Sustain/Release — and by using its facili-
ties it is possible to simulate various
instruments quite well.

The limitation to the sound facilities is
that, again, they are controlled by Pokes,
and a lot of control means a lot of Pokes.
The sample sound program in the User’s
Guide uses no fewer than nine, plus a

_delay loop, to play one note. There are

separate Pokes for the volume, attack/
delay, sustain/release, choice of high- or
low-frequency range, pitch and wave-
form, and then three Pokes are used to
turn it off. Ofice set up, each note only
requires two Pokes, but it is nevertheless
an incredibly tedious system compared to
the Sound statements provided by other

machines. It is likely that Commodore
will offer an extended Basic on cartridge
to provide the extra commands to deal

_more elegantly with colour and sound,

but surely it would have been better to
provide it in the first place.

The Commodore 64 uses the same
peripherals as the Vic-20, including the -
special cassette recorder, disc drive,
Modem and printer. The disc requires an
extra ROM to upgrade it for use with the
64. The 64 has two eight-bit ports for use
with joysticks, etc., as on the Vic-20, and
the slot for ROM cartridges. Commodore
says it is planning an IEEE-488 cartridge
for this slot to enable the use of Pet
peripherals including hard discs. The re-
maining ports are a cassette-interface
port, a serial-interface port and an eight-
bit parallel user port.

Though Commodore is still hard at
work on software, it already has the Easy
Script word-processing program running
from disc, and is planned to release it as
a ROM cartridge. An electronic spread-
sheet like VisiCalc'is also promised. Most
of the Vic-20 games can also be expected
to appear fairly soon after the launch of
the 64. The 64 may look like a home/
games machine — and it is — but the full
keyboard, large memory, cheap Z-80
processor and low price must make it
very attractive to the small business user:
Commodore is working on business soft-
ware too.

Conclusions

® The Commodore 64 was designed pri-
marily to try to compete with the top-
selling Atari computers in the U.S., yet its
U.K. advertising campaign indicates that
it is to be aimed at business users too.

@® When it comes to games, the Atari
machines have the huge advantage: it will
be many years before the Commodore 64
can compete on the quality or quantity of
available software — if it ever can.

@® The Commodore 64 is the first micro
for some time to try to cater to both games
players and business users. It has the
potential to be a huge success, but in a
rapidly diverging market it could just
disappear down the crack. o
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TIs Home Computer.
Unbeatable value. Unrivalled software.

program for yourself, the T1 99/4A
is ready too. TI BASIC is built in.
The programming manual is easy to
understand, easy to follow every
step of the way. You will be amazed

When you choose a TI Home
Computer you're choosing a “real”
computer. A computer that can
grow with you and your family.

A computer that lets you play,
invent, discover... that lets your
imagination soar. ‘

What makes this possible is our
wide range of software. You'll find

subjects as simple as “Early Reading”

and as complex as “TMS 9900
Assembler Editor” Many of our
programs are packaged in our
unique Solid State Software™
Command Modules. Some have
sound. Others have superb colour
graphics. Simply plug them in
and begin.

When you want to learn to

bo

WHAT THE PROFESSIONALS LOOK
FOR IN A HOME COMPUTER
Feature Texas Instruments T1 99/4A

Microprocessor  TMS 9900 16 BIT

Graphics 16 colour, high resolution
Languages TI-BASIC (built-in), extended
BASIC, UCSD-PASCAL,
TI-LOGO, Assembler

16K RAM standard - expandable
to max ROM/RAM of 110K
Full size, standard typewriter
style

1000 programs to choose from
worldwide

Solid State Yes

Speech Capability

@ Circle No. 156

Memory
Keyboard

Software

to discover how much fun pro-
gramming can be.

And when you’re ready to
expand your system, we're ready
too. Our unique Peripheral Expan-
sion System can house up to seven
peripherals without extra cables or
clutter. There is even a speech
synthesiser that gives your computer
a voice.

Sound impressive? Try the T1
Home Computer for yourself
at your nearest dealer. At i
around £200 you'll look no
further.

TExas
INSTRUMENTS



Software review =

Peter Wood examines a database manager for the professional programmer.

dBASE II

COMPUTER PURISTS will tell you that a
true relational database-management sys-
tem can only be implemented on a mini
or mainframe computer. Silicon Office
was one of the first packages we reviewed
that proved otherwise and now we are
finding many more sophisticated pro-
grams being produced for micros.

One such is dBase II from the Califor-
nian software house Ashton-Tate. It is
another example of professional software
running on a microcomputer, this time
for the ubiquitous CP/M. Yet dBase II
takes a far more conventional line to true
programmability than Silicon Office,
being more a programmer’s tool than a
lay user’s system designer.

Obviously, anyone entering the world
of computer systems design would be well
advised to study systems analysis before
launching into heavy programming, but
with many high-level systems such as
dBase II an understanding of program-
ming techniques and syntax is a pre-
requisite.

With Silicon Office you can produce a
reasonable result after a moderate effort.
On the other hand, with dBase II you
have to know what you are doing, but
when you use it the results can be excel-
lent. In general, CP/M users have to be
more computer aware than users of other
micro systems, learning early about direc-
tories, different file types, and so on.

The dBase II package requires an 8080,
8085 or Z-80 based microcomputer with a
minimum of 48K of RAM, CP/M 1.4 or

2.X, one or more floppy-disc drives, an-

80-column VDU and an optional printer.
The well-written manual explains that up
to 65,535 records per file are possible,
with up to 1,000 bytes per record. Each
record may contain a maximum of 32
fields, of up to 254 characters in length.

Obviously, one or more of these
criteria may constrain the others. The
index key may be up to 100 bytes long
which may be something of an overkill,
but it is nice to know that you are
unlikely to hit any restriction on key
length. Various other parameters are also
specified, and all through the early pages
of the manual users are very sensibly
prompted to make back-up copies of
their program discs.

The manual is divided into two sec-
tions, the first being a tutorial guide
written by “a first-time user who has
limited data-processing experience”. The
second part is a reference work, written
by Wayne Ratliffe, the author of the
program. This presentation technique,
which is similar to that used by Silicon

PRACTICAL COMPUTING November 1982

Office, undoubtedly points the way for
the documentation of future software
products. A very readable explanation of
databases forms the first part of the
manual, giving new users an insight into
the difference between simple file-hand-
ling systems and true database-manage-
ment programs; the differences between
hierarchical and relational systems is also
explained.

Six different file types are used by

dBase II for the manipulation of its data:

-dBF database files store the data; each file
can contain up ta 65,535 records.

.FBRM report-form files are automatically cre-
ated by Report, and contain headings,
totals, column contents, etc.

.CMD command files contain a sequence of
dBase |l statements for repetitive operation
of frequently used functions.

.NDX index files are automatically created by

| the Index command.

(continued on page 63)

Table 1.

Creation of flles

Create — creates new structured database
files.

Copy — coples existing databases to create
copies.

Modify — alters database structures.

Report — creates a report-form file.

Save — copies the memory variables to
disc.

Index — creates an index file.

Join — outputs the join of two databases.

Addition of data

Append — adds data at end of a file.

Create — allows addition of data at creation.
Insert — inserts data into a file.

Editing data

Change — edits columns of fields.

Delete — marks records for deletion.

Edit — alters specific fields in a database.

Pack — removes records marked for
deletion.

Recall — erases mark for deletion.

Replace — replaces data fields with values.

Read — replaces data from user-defined fuli
screen.

Update — allows batch updates of a
database.

Data display commands

@ — displays user-formatted data on VDU

or printer.

Count — counts the number of records that
meet some conditional expression.

Display — displays records, fields and
expressions.

Read — displays data and prompting
information in full-screen mode. -

Report — formats and displays a report of
data.

Sum — computes and displays the sum of
an expression over a group of database
records. .

? — displays a single expression.

Positioning commands

Find — positions to record corresponding to
a key on indexed files.

Goto — positions to-a specific record.

Locate — finds a record that fits a condition.

Skip — positions forwards or backwards,

File-manipulating commands

Append ~ appends dBase file or files in
system data format, SDF.

Copy — copies databases to other
databases or SDF files.

Delete — deletes files,

Do — specifies a command file from which
subseguent commands are to be taken.

Select — switches between Use file.

Sort — creates a copy of a database which
is sorted on one of the data fields.

Use — specifies the database file to be used

for all operations until another Use is issued.

Memory variable commands

Accept — stores a character sring into
memory variables.

Count — stores count into memory
variables.

Display — displays memory variables.

Input — stores expressioﬁs into memory
variables.

Restore — retrieves sets of stored memory
variables.

Save — saves the memory variables in a
file.

Store — stores expressions into memory
variables.

Sum — stores sums into memory variables.

Wait — accepts a single keystroke'i’h_;o"a
memory variable.

Command-file commands
Accept — allows input of character strings
into memory variables.

Cancel — cancels command-file execution.
Do — causes command files to be executed
and allows structured loops in gommand

files.

If — allows conditional execution of
commands.

Else — provides an alternate path of
command execution within if.

EndDo — is a terminator or a Do-While
command.

Endif — is a terminator for an If command.

Input — allows Input of expressions into
memory variables.

Loop — skips to beginning of Do-While.

Return — ends a command file.

Set — sets dBase control parameters.

Wait — suspends command-file processing.

Device-controlling commands
Eject — ejects a page on the printer.
Erase — clears the VDU screen.
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THE PROFESSIONALS CHOI

-

Word Processing - Wordstar £250, Mailmerge £75.
Full on-screen facilities enabling the printing of

Act Sirius 1
standard letters and preparation of mail shots.

16 Bit Stand Alone Micro
with superb features.
128K. 1.2MB Floppies
CPM86 as standard - £2395.

Accounting - From £300 per module.
Integrated accounting systems with Invoicing, Sales,
Purchase and Nominal Ledgers.

Financial Modelling - Micromodeller £645.
Budagets. forecasts and accounting data become easy
to prepare. Allows “what if” projections.

Calculation - Supercalc £175.
Electronic worksheet for preparation of budgets and
tables of data.

Altos

Up to 4 terminals and 40MB
of Winchester Disk.

One of the biggest selling
small business systems
starting at £2200

16 Bit system with 8
terminals available

Record Keeping - DMS £400, D Base 1l £435.
Personnel, stock or any other records with quick
retrieval, sorting and reporting.

Sales Office Management - Sales Desk £300.
For the busy sales office to manage sales leads
and marketing lists.

Accounts - RIS £750
Incomplete records and time recording systems.

Payroll - From £500.
Up to 500 employees both weekly and monthly paid.
Automatic deduction for items like company pensions.

IBM Personal
Computer

The world's most popular 16
Bit Stand Alone Micro
64K-512K RAM,

700K Floppies ¢
5-12MB of Winchester Disk ¥
available. MSDOS standard.

l\\llll“ll“ll’

B Graphics - Price depends on application.

Full on-screen graphics both colour and black and

From £2515. T
Engineering - SPERT £450
LS1 M3 Suite of programmes for PERT analysis and civil

High specification engineering applications.
Stand Alone Micro. CPM
64K and up to 10MB of
Winchester in one package.
Very easy to use. Detachable
keyboard. User
programmable function
keys. From £1395.

Communications - Liberator £250.

Enables a micro-computer to act like a mainframe
terminal and transfer data from Floppy disc to another
computer.

Languages - From £150.
Most major computer languages are available: Basic,
Cobol, Fortran, Pascal and Assembler.

Solicitors - Solace £1600.
Solicitors accounting, client accounting and time
recording.

Superbrain 11

Still a leader in 8 bit price
performance. KGB having
sold over 600 Superbrains
has unbeatable experience
on them. From £1485.

\—

O 0009090099606

Multi-terminals - MP/M and Oasis from £350.
Multi-user systems available.

-

MICROS LIMITED

14 Windsor Road, Slough SL1 2EJ. Tel: Slough (0753) 38581/38319. Telex: 23152 K Micro.

And in Scotiand: Micro Change Ltd. Telfer House, 74/80 Miller Street, Glasgow. Telephone: 041-554 1462
® Circle No. 157
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Figure 1.

Create

ENTER FILENAME: MoneyOut.

ENTER RECORD STRUCTURE AS
FOLLOWS:

FIELD NAME, TYPE, WIDTH, DECIMAL
PLACES.

001 Client,C,4

002 JobNumber,C,3

003 Bill Date,C,6

004 Supplier,C,20

005 Description,C,10

BAD NAME FIELD

005 Descrip,C,10

006 Hours,N,6,2

007 Emp:Nmbr,C,2

008 Amount,N,9,2

009 Bill:Nmbr,C,6

010 Check:Nmbr,C,5

011 Check:Date,C,6

012

INPUT DATA NOW?

" (continued from page 61)

" .MEM memory files are used to store the
results of computations, constants or vari-
ables.

.TXT text output files may be used to dump
anything from the VDU on to disc.

When first starting up the system, you

must tell the program which version of

CP/M you are using. CP/M 1.4 is the

default; a Submit must be executed if 2.2

is used. Once this has been done, a

program called Install is run in order to

specify the type of terminal being used

with the system, how macros are to be

flagged, and whether the error-correction

dialogue is to be used. Simply typing
dBase

runs the program. An optional date may

then be entered, which can be used to log

 all updates and changes, and could pro-
vide a useful audit trail if required.

The dBase commands may all be shor-
tened to four letters, but if used in long
form must be spelt correctly. The com-
mands fall into the nine classes shown in
table 1.

After setting up sample files, following
the tutorial manual for guidance, dBase
IT was given its first real task: to create a
file, using the Create command. In ess-
ence the file performed a job-costing
function, with projects for individual
clients identified by a three-character
" client code and a three-digit job number.

After Create was entered, the program
responded with a request for a file name,
which could be up to eight characters
long — a standard CP/M limitation. In
accordance with the guide’s advice,
the file was called MoneyOut; the
program duly created a file called
MoneyOut.DBF. i

You are then invited to enter the re-

cord structure, field by field, specifying
the field name of up to 10 characters;
' type, which may be C for character, N for
numeric or L for logical true or false;
width, to a maximum of 254; and number
of decimal places. After specifying 11
different fields, pressing Return on the
12th field terminates the routine.
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The program then asks if you wish to
enter data into the file, to which, again
being prompted by the manual, we re-
plied N for no. The file was then ready
for use.

Figure 1 shows the dialogue that takes |
place during this procedure. At field
number 5. there is a ‘“deliberate’ error,
producing an error message due to an
over-long field name.

The dBase package allows the use of
two active files at the same time, nomin-
ated “primary” and ‘“‘secondary”, which
may be switched using the Select com-
mand. The structure of any file may be
checked by means of the command Dis-
play Structure, which will show the field
names, etc., as specified above. Using
Modify, the structure may be altered in
any way, fields being deleted, added or
altered. This command destroys any data
in the file, but this problem can be over-
come by simply copying the file before
modification and later transferring the
appropriate data across. A large selection’
of control functions are available while in
Modify mode:

Ctrl-X — moves the cursor down to the next
field.

Figure 2.
RECORD NUMBER :00001

CHECK:DATE
CHECK:NMBR
CLIENT
JOB:NMBR

NAME

DESCRIP
AMOUNT

BILL:DATE
BILL:NMBR
HOURS
EMP:NMBR

Ctrl-E — moves the cursor back to the
previous field.

Ctrl-D — moves the cursor ahead one
character.

Ctrl-S — moves the cursor back one |
character.

Ctrl-G — deletes the character under the
cursor.

Rubout — deletes the character to the left of
the cursor.

Ctrl-T — deletes the field where the cursor is |
and moves all the lower fields up.

Ctrl-Y — clears the current field to blanks, I
but leaves all fields where they were. \

Ctrl-N — moves fields down one position to
make room for insertion of a new field at
the cursor position.

Ctrl-Q — quits Modify without making the
changes.

Ctrl-C — changes the structure on disc then ‘
quits.

Having created the database file and
made any necessary modifications, you
may then enter data. For example, typing

USE MoneyOut

followed by
APPEND

—software reVieW ———

with colons indicating the start and finish |
of each field. Trailing zeros, such as those
in the Amount field are automatically
filled after an integer is entered. Figure 2
shows a typical screen layout at this stage.

Records within a file may be examined
using either the List or Display com-
mands. List will show all the records,
scrolling continuously; Display All per-
forms a similar function, but will pause
every 24 records waiting for a key de-
pression.

A more powerful feature is the ability
to use conditional expressions in conjunc-
tion with the Display command. For ex-
ample,

DISPLAY ALL FOR Amount > 50 .AND.

Bill:Date <'110180' OFF

will display only those records with a
value greater than 50 in the amount field,
and a date earlier than 110180 in the
Bill:Date field. The operands applicable
to this type of command can become
quite complex and are extremely power-
ful.

The contents of any field within a
record may be altered using the Edit
command. You enter the record number,
field number or name and the new value
of that field. If full-screen editing mode is
on, the entire record is displayed; the
cursor can be moved around the screen
and any changes required may be made.

Records may be marked for deletion — |
which is accomplished via the Pack com-
mand — by use of Control-U. Movement
to the next record in the file is performed
by Control-C, or to the previous record
by Control-R. Control-Q aborts full-
screen editing mode without saving the
changes made, while Control-W exits
after making the changes.

Insertion at a specific point in the file
may be carried out by Insert, which in-
serts the record just after the current
record, or Insert Before to insert just
before the current record. Conditional
Delete and Recall are both catered for.
Deletion only causes the program to

(continued on next page)

Table 2.

Arithmetic operators

( ) parentheses for grouping
* multiplication

/ division

+ addition

— subtraction

Relational operators

< less than

>greater than

= equal to

<= less than or equal
>= greater than or equal

Logical operators

.NOT. Boolean Not

.AND. Boolean And

.OR. Boolean Or

$ substring logical operator

String operators
+ string concatenation.

displays the field names, specified earlier,

- string concatenation with blank squash.

63




(continued from previous page)

ignore the “deleted” record, and does
not remove the data; Restore can, there-
fore, recover apparently deleted records,
providing that a Pack instruction —
which does remove deleted records —
has not been executed.

Expressions within dBase II may use
four different items: variables, which are
most commonly field names; constants,
which may be literal constants such as 3
or 7 or the logical operators T (true) or F
(false); the operators, shown in table 2;
or the functions shown in table 3.

Data from one file can be inserted into
the records of another file via

APPEND FROM [filename]
which adds the records from the named
file to the file in use for all fields with the
same name in both files. Data from one
file may also be either added to identical-
ly named fields in another, or be used to
replace them, using the command
UPDATE FROM [database] ON [key] ADD
(field list]

or REPLACE [field list]

This update will only occur if the key
fields in both records are identical.

The Join command allows the com-
bination of two databases to be output
into a third file, dependent on specified
conditions. For example,

JOIN TO NewFile FOR P.Part:Nmbr=Part:

Nmbr;FIELD Customer, Item, Amount, Cost
will read each record from the primary

Table 3.

# record number

* deleted record, true if current record
has been deleted

EOF end of file, true when Eof is met

Int provides the integer of a number

Val yields the numeric value of a string

Str converts a value into a string

Len returns the length of a string

$ works like Mid$ in Basic

@ locates the start position of a specific
string within longer string

! converts all lower-case characters in a
string to upper case.

CHR yields the ASCII character equivalent
of the specified number

& macro substitution function; when used
in front of a memory variable name, the
program replaces the name with the
value of the memory variable, providing it
is character data.

the secondary file. When a match is

found, a record is created in the third file

with, in this case, four fields containing

the data from the two joined files.
According to the manual, it is also

possible to read and write files for use by

other systems such as Basic, Fortran,

Pascal and PL/1. The process utilises the

€P/M standard data format, SDF, or

- Delimited format. Append is used to

read these files, and Copy to write them:
Sorts are conducted in either ascending
or descending order, using the command
SORT ON [fieldname] TO [filename]
The default is ascending order, but may
be overridden by specifying Descending.

file and compare it with every record in l A multi-level sort is possible by using

ﬁ software reVieW :

several temporary files in the various
stages:
USE MoneyOQut
SORT ON Bill:Date TO TempOne
USE TempOne
SORT ON Job:Nmbr TO TempTwo
USE TempTwo
SORT ON Client TO TempThree
The final file TempThree can then be
renamed MoneyOut, if required.

Indexing can be accomplished by the
command

INDEX ON [key] To [index filename]

which creates a file with a new name and
the extension .NDX. The key may be up
to 100 characters long, and can. provide
an excellent alternative to sorting. Re-
sults identical to those produced by the
Sort example can be achieved by simply
saying
INDEX ON Client + Job:Nmbr + Date TO

MoneyOut

Conclusions
@ dBase II is a relationai database-man-

‘agement system running under CP/M.

@ It is suitable for use by professional
programmers and system designers; it is
not recommended for beginners.

@ Once its principles have been grasped
dBase II can be used as a high-level
programming language, with correspon-
dingly limitless applications.

@ dBase II is available in the U.K. at
£457 plus VAT from Encotel Systems, 7
Imperial Way, Croydon, Surrey CRO
4RR. Telephone 01-680 6040. o

01-588 7272

CITY MICROSYSTEMS LIMITED

65 LONDON WALL, LONDON EC2M 5TU

—~—ACT
& SIrus1

The NEW generation Microcomputer
IMb disc capacity 128K RAM.
CP/M .80 compatibility available.

TELEVIDEO

b RN
[

Stand alone and Multi-User, Multi Task, Multi

Processor systems.

to sixteen users.

Televideo reliability with complete expandabllity one

BRITISH
MICRO

NG

MIMI 802 now available 700K disc
drives. CP/M operating system.
Computer & monitor £1,440 + VAT,

Complete business accounting systems from £2,400. Word processors from £2,400.
Programme Packages for most applications.

ADVICE, TRAINING AND MAINTENANCE

ALL YOUR COMPUTER REQUIREMENTS READILY AVAILABLE IN THE CENTRE OF THE CITY — LONDON EC2
VISITORS TO OUR OFFICES MOST WELCOME.
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Zenith Z-120 “All in one” monochrome computer,

i;“ri.
rVVf[_

“with 8-bit compahblllly
and colour graphics

Microprocessors

Memory
Storage

Operating
Systems

Multi-user
Graphics

Colour
Communications

® Circle No. 159

8088 for 16-bit power
8085 for 8-bit compatibility

128 Kb expandable to 768 Kb

The 16~bit Micro

Zenith Z-110 “Low profile” colour computer and
optional monitor.

d
%%?nlégggtég gf{sk()ﬂoppy g Expansion 5 slot S-100 bus structure
i . Power supply 300W switched mode;
(Z:PI))/(I;/IS Ez?\’,[(sj%gls?& ensures high stability and
regulation
Up to 8/10 terminals o
. . pplication Software
I_Illf(?l folile L Word processing, financial modelling,
P business management, integrated accounting
High definition 8 colour pixel - all from leading software houses,

2 RS 232 ports, expandable including PEACHTREE

to 10, and 1 parallel port.
(IEEE 488 available soon)

Signetics 3661 chip ensures  ” 7 <
hardware compatible =25 4
communications with most . ‘__.“-"-
mainframes -~

For further information, contact:

Bristol Road Gloucester GL2 6EE Telephone: (0452) 29451 Telex: 43179

[7%9



Robocom’s software and its joystick controller promise
interactive colour graphics on an Apple II. David Watt

puts you in the picture.

BIT STIK

DESCRIBED AS an interactive graphics in-
put and control device for use with the
Apple II, Bit Stik is a small, black plastic
unit shaped rather like a futuristic
armoured vehicle out of Srar Wars or
Starship Galactica. The complete system
required includes a 48K Apple II with
16K RAM extension, two disc drives and
an Apple colour monitor. A plotter such
as the Calcomp 81 is a valuable addition.
| It is also possible to use Bit Stik in
conjunction with the Apple Graphics
Tablet and an Epson MX-80 printer
which has a graphics option

The joystick is mounted in a large
dome, and in addition to the normal x,y
movement the stick may also be rotated.
A roughly textured pad at the front of the
unit provides support for the heel of your
hand. Six holes in the base of the unit
provide access to adjustment screws used
for setting the range of movement of the
joystick so that it corresponds to the
movement of the cursor on the monitor.
Since individual Apple II machines each
require slightly different adjustments the
values cannot be preset, but no further
adjustment should be needed once the
Bit Stik has been trimmed for a particular
computer.

To use Bit Stik insert the master disc in
drive 1; once the Bit Stik software has
been loaded you are asked to insert a
library disc in drive 1 and a work disc in
drive 2. When Return is pressed the
program clears the screen and displays a
menu of commands down the right-hand

Figure 1. Main menu options.

Draw — Display drawing palette and control
drawing functions.

Paint — Display paint palette and colour fill
areas of page.

Trace — Input via graphics tablet.

Erase — Erase elements of a drawing.

Find — Locate end points of lines.

Move — Move a picture unit.

C & LT — Change the colour and line type
of the drawing.

File — Save the drawing on a library disc.

Copy — Select a picture unit from the library |

disc and copy to the drawing.

Zoom — Select a portion of the drawing and
enlarge to fill the screen.

Page — Redraw the complete picture at the
original scale.

Full — Clear the menu to allow drawing on
that portion of the screen.

Digit — Display the digit menu.

/O — Display the input/output menu for
storing or manipulating files on the work
disc.

Misc — Miscellaneous menu; for text, storing
a zoomed area, or starting a new session.

Wipe — Clear the page and new data from
memory.
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side and the Draw palette along the bot-
tom. Figure 1 shows the 16 options avail-
able on the menu. A small cross repre-
sents the position of the cursor, which
moves as you move the Bit Stik cursor.
The number of bytes of memory left
unused is displayed in the bottom right-
hand corner; the starting value is 8,192.

A consistent pattern of use has been
designed for the Bit Stik. Pressing the red
button to the top left of the Bit Stik dome
initiates actions such as drawing a line,
painting an area on the screen or
selecting a picture unit from the library
disc. The left-hand white button below
the dome is used for selecting items from
the menu or setting the start point of a
line, indicated by a diagonal cross known
as the origin cursor. The button in the
bottom right-hand corner is used for a
variety of other tasks; you exit from
certain options by pressing both white
buttons together.

The Draw palette, presented at start-
up and whenever the Draw option is
selected, allows you to draw straight
lines, arcs or circles; select one of six
colours, green, purple, white, black,
orange or blue; or use solid lines or one
of three different types of dotted lines.
The palette also includes a special feature
called Nibs, which draws broad lines.

When Nibs is in use the cursor changes
to a line the width of the nib; the size can
be changed by rotating the knob of the
Bit Stik. Nibs can be either solid or
dotted, and some interesting moiré
patterns can be produced using dotted
nibs. Nibs can also be used for drawing
bar charts or block lettering, particularly
when combined with the use of locks. To
draw a line, plant the origin cursor by
pressing the left-hand button to position
the cursor to the end of the line, then
press the red button at the top of the Bit
Stik.

When using the Arcs feature a
direction first has to be defined by
planting the origin cursor twice, using the
left-hand white button. The path from
the first plant to the second defines the
direction. You then move to another
point and press the red button, which
causes a circular arc to be drawn starting
in the prescribed direction and going
round to the last point. With a little
practice this becomes very easy to use,
and it is possible to produce some
interesting designs with it.

As the picture is built up each element
is stored internally. Individual elements

can be located with Find and erased with
Erase. The entire picture may be redrawn
by selecting Page. The Stream option in
Draw mode allows you to draw lines
continuously, following the cursor. To
use it you have to hold down the two
left-hand buttons, moving the joystick
with your right hand. There is a tendency
to produce rather wobbly lines using
Stream unless you have a very steady
hand or you use a scale window. Stream
also uses up a lot of memory.

Scale windows are obtained by pressing
the right-hand button: while it is held
down the boundary of the window flashes
and the size may be adjusted by rotating
the knob of the joystick. When the
button is released the window stops
flashing and the cursor becomes confined
to the limits of the window, so large
movements of the joystick become small
movements of the cursor to facilitate
precision drawing.

The Paint option on the main menu
displays a different palette of 16 colours
with which to fill areas on the screen with
selected colours. Paint works by
addressing the video RAM, starting from
the cursor position and turning all points
to the selected colour until a boundary is
reached. Unwanted effects can occur
when two adjacent areas are painted and
vertical lines are not always displayed in
the colour expected. For instance, white
lines may also be displayed as green or
purple lines. The data is stored internally
in the correct form so diagrams are
plotted or printed in the expected
colours. When using Paint it is essential
to ensure that the area selected is
completely enclosed; colour will leak
through the minutest gap and fill the
entire screen.

The Trace option, which can only be
used if you have a graphics tablet on the
system, allows you to trace a picture in
the same fashion as using Stream by
following the line with the stylus.
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Bit Stik's Zoom
command
overcomes the low
resolution of the
Apple monitor by
allowing successive
enlargement of
complete pages.

Alternatively, you can use the buttons on
the Bit Stik to set the origin cursor and
draw lines, arcs or circles as normal.

The library disc is used to store picture
units, which may then be copied back
from the library to build a new picture.
Picture units are displayed as scaled-
down versions of the picture not just
named files, so it is easy to recognise and
select any desired item. Each library disc
contains three indexes, the first
containing 64 picture units and the other
two 16 each.

——

ol
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Only new data may be stored as a
picture unit; picture units which have
previously been copied from the library
disc cannot be stored unless they have
been specially loaded as new data using
the appropriate option from the I/O
menu. The work disc is used to store
copied picture units, complete pictures or
screen images. Pictures and screen
images may then be plotted or printed.

The File option is used to save picture
units on the library disc, and Copy loads a
picture unit and copies it into your
picture. You can use Copy to position the
picture unit where you like, draw it to any
scale, rotate it or change the ratio of the
x- and y-axes. Multiple copies of the same
picture unit can be made if you wish.

Graphics systems on micros suffer from
the poor resolution available on typical
monitors or TV sets; the Apple II is no
exception with a resolution of 256 by 192
pixels. The Bit Stik Zoom feature avoids
this problem by allowing a portion of the
screen to be selected and expanded to
full-screen size so that fine detail may be
drawn in. Pages are plotted to the full
resolution of the plotter, even though
some detail may be too small to be seen
on the screen when the whole page is
displayed. Zoom will go down to display
an area Y120 the size of the original

| screen. A clipping algorithm works out if

particular items are within the current
(continued on page 69)
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“ifyou canbuya
business computer package

of the same quality
at alower price,
Fllbuy it for you!"”

Noel C. May, Managing Director
Transtec Computers.

The Transtec Total Accounting
Package costs just £2400*

includes...

The BC2 Computer

% 800K usable disk storage

* 64K of memory

% 80X25 hi-res. green screen

% CP[M 2.2 operating system as standard

% Detachable keyboard with 17 function keys
and numeric pad

% In-built facility to expand capacity at

L7 it The Printer

An Olivetti DM 5050C heavy duty 80 cols. 100 CP!
dot matrix printer with capacity to handie single
sheet or continuous sprocket fed paper.

The Software

Complete “Business Desk’ set of programs by Paxt
incorporating Invoicing, Stock, Sales, Purchase

and Nominal Ledgers - a fully integrated accountin
software package.

*VAT extra. Price Sterling.
Other financialmodelling,
word processing
and data base packages
available
at low all-in costs.

# To get the full facts
and the name of your local dealer, send
{ the coupon or contact Transtec direct.

13 Small Street, Bristol BS1 1DE.
Tel. (0272) 277462

European Plant

see us |DA Complex, Macken St., Dublin 2.
on the Ireland USA - Leading Edge Products Inc.,

Stand in the Mass.
Software Village SHIECE

at Compec ‘82 |'m interested, tell me more.

The Transtec BC2,
Also available the
Transtec HDS 5.7
megabyte formatted
hard disk system. ’

Name,
Address.

, P e

d

Company,

e .

8 SIMPLY BETTER COMPUTING Trade/User Enquiry (delete as appropriate).

@ Circle No. 160 CP/M is aregistered trade mark of Digital Researct
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(continued from page 67)

view window or are too small to be
displayed.

The Page command is used to return to
the base scale. Alternatively, two Zoom
windows can be stored using the Zoom
store options from the Misc menu and
used to Zoom to a particular portion of
the drawing in a single operation.

The New Session option from the Misc
menu erases the data and picture units on
the display whereas Wipe only erases
data, not picture units. It is available only
from the Misc menu to ensure that'it
cannot be selected accidentally, though it
is unclear why Wipe should be available
from the main menu and not New
Session.

The Text command allows you to input
boxes of text or labels to the system and
store them at any desired scale or
location. Upper- or lawer-case text can
be displayed by the Bit Stik software, but
when you type in the text the Apple II
will only display in upper case: The Bit
Stik defaults to lower-case input; pressing
Escape displays characters in inverse
video on input and converts to upper case
when they are displayed or plotted by the
Bit Stik software. When the text is too
small to be displayed by the screen a
block of dotted lines is displayed instead,
but it will still be plotted correctly.
Robocom provides a data sheet as

documentation with one of the library |

discs, which illustrates very well what can [

be done with text on the system.

Isometric grids

The Digit menu allows you to set
various parameters giving precision
manipulation of the Bit Stik. It is split
into three main groups: the Scale,
Compression and Rotation group; Locks;
and x,y display. The Scale, Compression
and Rotation options allow you to preset
particular values for use with Copy,
Zoom or Move.

An x-lock and y-lock can be set to lock
specific points along the x- or y-axis to
which you can move the cursor; the angle
locks define lines going through the
origin cursor at the required angle. They
can be used in combination to set up
orthogonal or isometric grids which can

Plotter commands.

Page commands — Load page
Change work disc

Catalog work disc

View commands — Display page
Zoom
Zoom locked
Control commands  —Dimension

Assign line type
Assign colour

— Plot
Plot locked
New plot page

Plot commands
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The Bit Stlk controller includes three
buttons as well as the joystick; a power-
on light occupies the top-right position.

be used for drawing circuit diagrams,
room layouts, designing brochures, etc.
The x,y display just provides a
continuous readout of the position of the
origin cursor and the dynamic cursor.
Isometric grids are quite slow to display
with the current version of the software
and Robocom is developing an improved
version in which the software still in Basic
is converted into machine code. The next
version of the software should also
incorporate improvements to some of the
menus, in particular the Digit menu
which is quite difficult to use at first.
Locks can also be used with Copy,
Zoom or move. The digit menu provides
you with some very powerful facilities,
though some are excessively complex and
obscure. Normally if you want to retrieve
two different pictures from the library
disc you have to select Copy, select the
first picture unit and then draw the
picture at the required place on the
screen. Then you have to exit from the
Copy function by pressing the two white
buttons before you can repeat the process
to retrieve the second picture. Setting the
locks correctly allows you to select new
picture units while remaining in the Copy
function, which is much simpler.

Picture plotting

To plot pictures place the plotter
software diskette on drive 1 and the work
disc with the pictures stored on it in drive
2. Plotter commands are grouped in four
sections: selecting a page for plotting:
displaying the page or a portion of the
page; setting dimensions, colours, and
line types; and plotting the page or
clearing the system for a new plot. The
Zoom locked command allows you to
select views based on a standard grid.

The Dimension conimand displays a
sub-menu which allows you to set the
height and width of the page when
plotted. Alternatively you may set the
dimension of eight points: if you used an
eight by eight square grid to design a
page, assigning a scale of 1ft. to the side
of a grid square, setting the dimension of

eight points equal to one centimetre plots
the page at a scale of lcm:1ft.

Linetype facilitates three additional
line types in addition to the four standard
types. Assign Colour allows the six Bit
Stik colours to be assigned to pen 1, pen 2
or null to allow for use with twin-pen
plotters such as the Hewlett-Packard HP-
7470A. The Plot commands allow you to
position and scale the page relative to the
paper on the plotter by displaying a grid
representing the plotter bed and boxes
showing the position of previous plots.
The simple Plot command allows
complete freedom to plot the page by
manipulating the joystick whereas Plot
Locked locks the page on to a grid. The
plot may then be drawn one-half, one-
quarter or one-eighth the size of the full
plotter page, for example, and positioned
according to the grid points.

A reference manual and a booklet
entitled Quickdraw are provided with the
system. Quickdraw provides an
introductory tutorial to the system and
provides plenty of interesting tips on
using the system. It is clearly aimed at
those people who want to experiment
with the system without wading through
the full reference manual.

Conclusions

@ The Bit Stik is a very flexible system
and great fun to use. Applications include
preparation of artwork, business
graphics, technical drawing, room and
office layouts, cartography and circuit
design. It is very reasonably priced for
those who already have an Apple Il and
expansion card.

@ The ability to copy and mampulate
stored picture units from a library disc
makes it simple to build up complex
designs, particularly when used in
combination with a grid lock. Picture
units can be amended by loading them as
new data then refiling them on the library
disc when changed. The ability to scale
elements of a picture to any size and to
zoom in on them is particularly useful.
@ The menus of the present version call
on you to select items from the I/O and
Misc menus by keying in numbers from
the Apple keyboard and it is awkward to
switch continually from the Bit Stik
controller to using the computer.
Robocom is working on a modified
version which allows options to be selected
using the Bit Stik itself.

® The number of buttons on the
controller is excessive and it is
inconvenient to have to press two buttons
simultaneously for certain operations.

@® The Bit Stik controller and software
cost £245 plus VAT and are supplied by
Robocom, CIL Building, Goodwin Street,
London N4. Telephone 01-263 3388.

@ To realise the true power of the system
you need a plotter which can cost anything
from £1,000 for the HP-7470A to £3,000
for the Calcomp plotter. M|
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Try our Information Department on
0206 865835 and get in touch with us for your
nearest stockist.

Call us for your free copy of:
Wordcraft - A History of Word Processing

Ring or write to our

Marketing Department

Rataview Ltd.
Portreeves House

East Bay,

Colchester, CO1 2XB.

Tel: 0206 869414/ 865835.

Increase your
productivity
and your
secretary’s

skill with
WORD
CRAFT

Wordprocessing

There are over 9,000 customers of this system.

When you sell that many there has to be a lot of good
reasons. Wordcraft - a British product - was recently
awarded the ICP Million Dollar Award for record sales.
This is why:- Wordcraft is wordprocessing at its best.
That means a fast, efficient and simple means of
preparing typed copy. It allows text to be typed,
madified, rearranged, printed and even transmitted

over telephone lines with ease. All modifications are done on the screen. The
perfect copy is then printed. Both the secretary and boss benefit from this
system because of the ease of operation and time it saves. The result

is better quality typed material at low cost.

L . Designed and written by Peter Dowson specific-
| 2 n ally to enhance secretarial skill and published by
aview Ltd. Wordcraft is packed with features

taries prefer, some not even found on so
"dedicated” word processors. Bosses app-
T it because it costs well under £4,000 and is
lete microprocessor system able to run
i1siness programs too.

Dealers & Service - there are over 300 Dataview
dealers. Their well trained engineers know what
customer engineering means - fast, effective service

- when you need it. o

Worderaft runs on Commodore:
The most successful micro-computer
manufacturer in the country with a highly
developed range of software'products for bus-
iness applications - that really work. Over 40,000 installations in
the U.K. alone. With over 20 years of electronic manufacturing exp-
erience - they even supply some of the competition with parts.

Please send me details of Wordcraft PC1

NI o i e

Telephone No: ...t

We have got a Commodore micro-computer Yes No

@ Circle No. 161
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RAM is fast and discs are slow: Chris Bidmead looks at two products which
speed up CP/M floppy-based systems.

SDS and MICROCACHL

NOW THAT the mini-Winchester is estab-
lishing itself in the drive slots of so many
business computers, dual floppy-disc
machines are beginning to take on a
slightly archaic look. One trusty office
workhorse of our acquaintance runs this
risk: though a long way from being put
out to grass, it is an S-100 bus 5.25in
mini-floppy machine designed in 1978
and due, to say the least, for an upgrade.

Remove the cover and the empty slots
grin up at you from the sparsely popu-
lated 18-slot motherboard. The joke they
are grinning about is the cost in time
rather than money of the expansion they
invite. To plug in a hard-disc controller
with a Winchester at the end of it would
be cheaper — though not all that much
cheaper — than buying a new Winnie-
based machine. But writing and debug-
ging the new Bios for it could easily take
a Christmas-sized bite out of the working
month.

There is another expansion route that
occurred to its proud owners when they
first discovered that the memory is bank-
switchable. You will need to know some-
thing about bank switching to appreciate
the problem: briefly, the eight-bit Z-80
can only directly fetch and carry data and
instructions from a 64K patch of memory.
In 1979 that seemed an entire universe
but now, with 256K S-100 boards on sale
in the U.S. for around $700, the Z-80’s
kingdom seems to have shrunk to the size
of a street corner.

The eight-bit architecture, however,
also allows piping data a byte at a time in
and out of ports. The most common use
of this technique is for fetching and carry-
ing data from consoles and printers, but
there are also some internal system possi-
bilities. Bank-switching  architecture
allows the processor to manipulate other-
wise separate chunks of memory as if
they were pages in a book, flicking
through from one to another and back
again by the simple trick of sending a
special code byte denoting the required
bank to a particluar port reserved for the
process.

By filling up the empty slots with addi-
tional memory boards you should, in
theory, be able to build up a super-
powerful computer. In practice, a horren-
dous software effort is required to make
all the additional memory smoothly avail-
able to the system by switching the banks
in and out at the right time.

Some manufacturers have since been
taking that route in an attempt to wring
the utmost from eight bits as the 16-bit
machines loom larger. The PBM-1000 —
reviewed in the May 1982 Practical Com-
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puting — is one example of extended
memory addressing on a Z-80 processor.
Yet because the software involved is
strongly hardware related there is no easy
way of feeding the same vitamins to the
old S-100 workhorse.

At this point a firm called Microcosm
stepped on to the scene with a product
called Silicon Disk. It promised to tame
bank-switchable memory, pulling it into
line with CP/M’s somewhat limited world
view by disguising it as a disc. The idea of
hypnotising the operating system into this
useful delusion was not new but Micro-
cosm was the first to make it work on
micros, having pulled off the difficult
trick of making the package both self-
contained and portable between CP/M
machines. Whatever the hardware, as
long as it could switch banks while retain-
ing a small area of common memory then
Silicon Disk could easily be adjusted to
run on it.

Instant access

It works exactly as promised: with the
addition of a couple of extra boards,
alongside drives A and B there suddenly
appears a new, invisible, silent and in-
credibly fast drive C with a respectable
capacity of 128K. Put an assembler, a
linker and a loader on to the Silicon Disk
System, SDS, and the gain in speed over
the somewhat stately Micropolis drives is
considerable. Alternatively you can
transfer the WordStar overlay files
WSOvlyl.Ovr and WSMsgs.Ovr across
to the new “drive”, and see how all the
functions become instantly available,
with none of the old pause-click-grind
between hitting a control key and being
offered the relevant help sheet. WordStar
becomes a coherent whole which accesses
the disc only when you need to transfer
text.

There is a problem with the 1K of
common memory SDS demands. The re-
view hardware offers what the docu-
mentation calls a 1K “scratchpad area”
which at first sight seems beautifully
placed for the job. Unfortunately on the
review system parts of this playground

were pre-empted by various Proms as
stack and storage areas, and the resulting
disagreements about whose bytes were
whose occasionally produced spectacular
scenic effects on the screen, accompanied
by hammering sounds from the drives.

Microcosm has obviously been having
similar thoughts on the business of having
to decide in advance what files will be
needed on the fast disc. What is needed is
an “intelligent” version that always hap- |
pens to have handy in fast memory the
very sectors you are about to access.
Microcosm’s solution draws heavily on
coding techniques developed for Silicon,
Disk. It is sufficiently different to be
regarded as a different product and has
been dubbed MicroCache.

The name ‘““cache” clearly suggests the
idea of a section of memory where data is
reorganised for consumption by some
other part of the system. In mainframes
and minis a cache is frequently used to
buffer transfers between main memory
and the processor, but on a micro, where
the memory architecture is relatively
straightforward, this kind of cache is un-
necessary. Yet because of the small mem-
ory size, disc accesses on a micro are
relatively frequent: armed with its experi-
ence with Silicon Disk, Microcosm has
set about developing a cache between the
disc and the processor.

Booting the MicroCache system disc
automatically pulls in a routine called
Cache.Com, which in turn accesses a file
called Cache.Dat where the variables for
its particular arrangement of banks are
stored. Directories on both discs instantly
slide up on to the screen with no need to
trouble the drives; WordStar overlays
stow away on board and come up like
greased lightning when you call; and
warm boots return you to CP/M’s com-
mand line at something approaching the
speed of light — see table 1.

Conventionally, CP/M’s relationship
with the disc drives in its charge is some-
what ponderous. To access the file you
need, CP/M has to find the correct
magnetic read-write head, wind that head

(continued on next page)

Table 1. Time in seconds to load a standard 35K text file into WordStar and move the
pointer from start to finish, back again, and from start to finish again.

Load ST—Fin1 Fin>ST ST—Fin2 Average
No cache 16.55 57.28 21.20 20.91 26.29
72K MicroCache 9.98 48.83 7.63 5.34 13.74

Weighted average improvement of cache access over no cache is 91 percent.

Loading the file and making the first movements through it, creating a temporary file called
EdBackup.$$$, are special activities. Column 4, ST—Fin2, most nearly represents the
dynamics of file handling while working on the text, and this column has conseguently been
given a 3:1 weighting in calculating the average.
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(continued from previous page)

to the edge of the disc to look at the
directory track, and use the information
| it reads there to guide its trip back into
the interior to the tracks and sectors it
needs.

MicroCache makes it first big short cut
by pulling the whole directory into mem-
ory at one time and keeping it there. That
done, the initial trek out to the edge of
the disc is no longer necessary; access to
the copy in cache becomes an instant
substitute. Fetching the next sector of the
disc called for by the system has to be
done in the conventional way, of couise,
by moving the head to the calculated
track and waiting to pounce on the right
sector when it conies spinning round. But
instead of just delivering the data up to
CP/M, MicroCache hides away a copy of
that sector in one of its banks. Every time
CP/M calls for information from the disc,
MicroCache first checks its ‘‘bank
account” to see if it has the appropriate
sector squirrelled away somethere. If it
has, it lets the disc drive sleep on and fills
the order itself. By substituting a RAM-
to-RAM transfer for a disc-to-RAM
transfer the process becomes hundreds of
times faster.

Guaranteed speed-up

The practical effect depends on the
amount of banked-off memory you are
able to supply. MicroCache acknow-
ledges a limit of 1MByte of additional
memory, but even by adding a mere 16K
the speed improvement becomes im-
pressive. This modest expansion easily
accommodates the directories of the two
disc drives, guaranteeing the first phase
of the speed-up. With more memory the
number of sectors in current use increases
and there is a greater chance that the next
sector you need will be in it.

When the memory you have added to
the system becomes filled' with floating
sectors, MicroCache has some important
decisions to make. Will the next sector
brought in from disc deserve a place in
cache, and if sp which sector should be
dispensed with to make room for it?

MicroCache responds to the first ques-
tion by assuming that the answer is yes.
If you wish, you can use a MicroCache
utility called Lock.Com to ensure that
important files are not replaced in the
cache by sectors you call on later. Pro-
vided the cache is not filled with locked-
in files, new sectors will always be
housed. The big decision MicroCache has
to make. is which sectors shall be ousted.

The decision is based on a count of
which sectors have been used most re-
cently, with a weighting given to those
used most frequently. In practice this
means that while you are still using your
compiler Whizzer.Com and its overlays
Whiz.001 and Whiz.002, repeated runs
will tot up a heayy score for the compiler
sectors. The various source files you pro-
cess with the compiler will not score as
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heavily, so source file sectors will be the
first ones for the chop when room has to
be made for more, and the compiler
sectors tend to remain in resldence. As
soon as you switch out of the compiler
and start to use WordStar and its associ-
ated files, the compiler sectors will stop
scoring and will, when the time comes, be
ousted in their turn.

Track buffering

This approach is different from the
system used by some hardware manufac-
turers to boost disc speed, though the
word “cache” may appear in the proprie-
tory name they use. Ithaca, for example,
sells a hardware- -dependent cache Bios to
run with its Pascal Development
machine; it is a track buffer that works to
rather simpler rules. When asked to fetch
a particular sector, it reads off the whole
track and hides the unwanted sectors
away in RAM, assuming that they are
going to be needed as well.

Mini-floppies typically swap their CP/
M sectors in and out two at a time, and
usually not in numerical sequence. This
departure from arithmetic progression,
the “skew factor”, varies between imple-
mentations. The MicroCache track buffer
has to be tailored to these idiosyncrasies
by setting up sector tables to match the
way your particular drives work. But
unless you get this exactly right the pro-
cess of track buffering can actually slug
the system. The manual recommends you
set up the system without track buffering,
and add the refinements later when you
have time to sit in judgement with a
stopwatch over some comprehensive
twiddling with the cache data file.

Though most of the discussion so far-

has been about reading from the disc, the
cache idea is also capable of great feats of
wizardry in the writing department. In-
stead of holding everything up to put a
paltry sector to bed simply because the
applications program requires it, a com-
prehensive cache system would store it
somewhere in RAM until it had enough
contiguous sectors to make the effort of
writing a complete track worthwhile.
. Such an arrangement is called “de-
ferred writes”’, and MicroCache provides
the option of using it in a limited way
through the track buffer. Unless your
discs are in standard 128-byte sectors
there is little advantage to be gained in
using the facility. Microcosm is planning
for later versions of MicroCache to be
able to show a definite speed improve-
ment over the blocking-deblocking nor-
mally used in mini-floppy CP/M.
MicroCache has one useful trick to
make sure it is not wasting time during
writes. Before writing a sector, it makes a
comparison with the same sector as read
from the disc and if they are identical it
very sensibly skips on to the next task.
Fully implemented deferred writes would
certainly give an additional boost to the

system. Microcosm’s caution in proceed- | reduced.

Software review =

ing with the idea stems from the un-
pleasant things that can happen if the
operating system is fooled into thinking it
has tucked sectors safely away on the
oxide when in fact they are still swimming
around in RAM.

As it stands, MicroCache is very safe to
use and the only opportunity for mis-
adventure arises when you change discs.
Because the directory is held in RAM, if
you swap discs without telling the operat-
ing system, subsequent reads will pro-
duce garbage and subsequent writes wili
make a complete mess of the data already
recorded. MicroCache therefore comes
with a simple utility called DskReset that
should be run between changing drives. It
logs off the drive named as a parameter
by forgetting the directory; any subse-
quent call to that drive will begin by
rereading the directory, thus updating
the operating system’s sector map.
Microcosm promises a new version of the
software that detects disc changes auto-
matically and makes the necessary
adjustments without having to run
DskReset. .

One annoyance is DskReset’s refusal
to acknowledge that CP/M drives are
called A:, B: and so forth. It accepts
upper- and lower-case drive names but
will not let you tack on the colon, which
really ought to be optional. Another is
the fact that MicroCache’s data file has to
be set up by editing assembler source
code and trotting it through the un-
friendly paces of ASM, DDT and Save.
Otherwise there is precious little for a
reviewer to be rude about in the package.

The manual, like that for Silicon Disk,
is well presented and clearly written but it
contains far too much about the possible
applications of the software. With pack-
ages as transparent as these a manual
should say what little there is to say and
leave the question of applications to the
user:

Conclusions

@ MicroCache and Silicon Disk are sim-
ple ways to make use of extra banks of
memory on CP/M or MP/M systems. Sili-
con Disk needs 1K of common memory,
while MicroCache uses only 0.5K of com-
mon memory; the rest of the code is
banked out. They are two of the most
generally useful software packages we
have seen for a long time.

@ MicroCache is more generally useful as
it makes its own dynamic decisions about
the disc data to keep handy in RAM. Data
has to be transferred explicitly under Sili-
con Disk.

@ Either program can be run on any
Z.-80 hardware, provided it can accommo-
date bank switching, MicroCache will also
run on the 8080 or 8085 processors.

@ Programs like WordStar that make
heavy use of discs operate at nearly double
the speed under MicroCache. Disc and
drive wear should also be considerably

PRACTICAL COMPUTING November 1982
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Sinclair ZXSpect

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideallow-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to arange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
isan amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60.

4
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Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which togetherrepresent a
detailed course in BASIC programming.
Whether you're a beginner ora competent
programmer, you’ll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer—available now— is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232/networkinterface board.

Key features of the
Sinclair ZX Spectrum

® Full colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K.

® Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

® High-resolution—256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

® ASCli character set —with upper-and
lower-case characters.

® Teletext-compatible —user software
can generate 40 characters per line
orother settings.

® High speed LOAD & SAVE-16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.




GRAPHICS DELE‘E

B k=

RS232 /network
nterface board

Thisinterface, available later this
/ear, willenable you to connect your
ZX Spectrum to awhole host of printers,
‘erminals and other computers.

The potential is enormous. And the
sstonishingly low price of only £20is
vossible only because the operating
systems are already designed into the
ROM.

ZX Spectrum

Available only
by mail order
and only from

Sincli=ir

Sinclair Research Ltd,
Stanhope Road, Camberley,
Surrey, GU15 3PS.

Tel: Camberley (0276) 685311.

The ZX Printer—-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCllIcharacter set—including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. Aroll of paper (65ft
long and 4in wide) is supplied, along with
full instructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transfer rate is 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

Allthe BASIC commands required for
the Microdrives are included on the
Spectrum.

A remarkable breakthrough ata
remarkable price. The Microdrives are
available later this year, for around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day.BY FREEPOST —use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barctaycard,

Access or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

Qty

Item Code Item Price Toéal
Sinclair ZX Spectrum - 16K RAM version 100 12500 i
Sinclair ZX Spectrum-48KRAMversion 101 175.00
Sinclair ZX Printer 2l 59.95
Printer paper (pack of5r roIIs) 16 11.95
ST DRE L
~___ordersover£100 29 495

Please tickif you require a VAT receipt[_]

*| enclose a cheque/postal order payable to Sinclair Research Ltd for £

*Please charge to my Access/Barclaycard/Trustcard account no.

| —
|
|
| Postage and packing: orders under £100
|
|
|
|

|

|

|

|

|
=
|
|

|

|

|

*Please delete/complete i
as applicable | I T O N Y B
| [Signature - e

PLEASE PRINT
I [Name:Mr/Mrs/Miss | | |
1

|[Address [ o)
| L 111

J_1||L¢1A|:
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ZX Spectrum software: how good and how soon?

The ZX Spectrum uses an enhanced
version of Sinclair BASIC, fast becoming a
world standard, and unlikely to be super-
seded. Unique features, such as one-
touch keyword entry and syntax check and
report, are increasingly attracting
software originators.

Building the software library is already
far advanced, and a complete catalogue
will be available in the next few months. ]
Subjects will include sophisticated A Bl T
games, education, ‘housekeeping’, and
business management- The more The Sinclair ZX Spectrum can handle sophisticated games This major advance in computer technology maintains
complex packages can, of course, programs with high-resolution colour graphics and sound. Britain's world-beating position in the fieid of personal
be used to their best advantage with the full congutes:
48K RAM version of the ZX Spectrum.
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Arange of business software will soon be available, covering This second generation of Sinclair personal computers

both specific applications (eg stock-control and payroll) and demonstrates continuing commitment. Advanced

general business management systems (eg matrix models). technology made the ZX80/81 tamily a price breakthrough:
advanced technology makesthe ZX Spectrum a
breakthrough in price and performance.

Elegant, effective, unique—the ZX Spectrum design.

‘Less than half the price of its What may not be soobviousis thatitalso  supported by a VERIFY facility.
nearest competitor—and more powerful.’ provides more power. ‘And it employs a dialect of BASIC
‘The ZX Spectrum has more usable (Sinclair BASIC) already in use in over
‘These two pictures show how it’s RAM, and higher maximum RAM. 500,000 computers worldwide.
done. On the rightis the PCB from the ‘It offers twice as many colours on the ‘We believe the BBC make the worid’
BBC Model A Microcomputer. On the left screen at any one time, plus a colour best TV programmes —and that Sinclair
is the PCB from the ZX Spectrum. brightness control. It also offers user- make the world’s best computers!
‘It's obvious at a glance that the definable graphics. —Clive Sincla
design of the Spectrum is more elegant. ‘It has data transfer rate 25% faster,

Above left: internal layout of Sinclair ZX Spectrum.
Right: Internal layout of BBC Micro Model A.

The illustrations are to the same scale, and
demonstrate the rate of advance in
microcomputer design. The ZX Spectrum uses
just 14 chips to provide more power and more
user-available RAM.

sinmc—lair- ZX Spectrum

@ Circle No. 162
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Exhibition =

Preview: ((MPEG’82

This year’s show is at London’s Olympia from November 16-19.

v

v B e maae i st s

Portable micros feature strongly at Compec, including Epson’s HX-20 (left) and the Grundy NewBrain..

COMPEC has established itself as the major
computer exhibition for the business
user, and this year’s show promises to be
bigger and better than ever. Nearly 60
companies will be taking part for the first
time, bringing the total number of exhibi-
tors close to 400.

They range from the leading manu-
facturers of minicomputers, including
Digital Equipment and Data General, to
well-known microcomputer firms such as
Apple, Atari, Acorn and Sinclair. The
strong overseas representation includes
Finland’s largest computer manufacturer
Nokia, Norway’s Norsk Data, and
Japanese firms such as Fujitsu, Hitachi
and Sord.

Again Compec features a special Soft-
ware Village in the Polygon Hall, where

DRG’s Victor 9000 is one of many 16-bit
machines making their British debut.

PRACTICAL COMPUTING November 1982

firms like Tabs, Vector International and
Lifeboat Associates will be demonstrat-
ing their products.

The 1982 show offers the chance to
explore two of the most fascinating areas
of hardware development 16-bit
micros and portable machines. Most of
the new 16-bit micros will be on display:
DRG’s Victor 9000 which is a version of
the Sirius 1, an IBM Personal Computer
work-alike known as the Columbia
Micro, the Fortune 32:16, and the
Olivetti M-20 — to name but a few.

Nippon Univac is expected to launch a
new range of four 16-bit micros at the
show. The top model will have a 640-by-
400 pixel high-resolution screen with
eight colours. It will run CP/M-86 and
MS-Dos, and offer 8in. or Sin. double-
sided double-density floppies. It is also
expected to compete with the IBM micro
on price. Hitachi is expected to show its
own 16-bit personal micro with 256K
RAM and a 15-colour display. And fin-
ally, Alpha Microsystems plans to show
its 16-bit multi-user micro the AM-1000,
which has a built-in 10Mbyte Winchester
disc, and uses a video cassette recorder
for back-up instead of floppies.

After the excitement generated by the
Sharp/Tandy and Casio pocket com-
puters, the race is on to produce a full-
featured portable micro. Two which will
be worth seeing at Compec are the New-
Brain from Grundy Business Systems and
a new Hewlett-Packard, the 75C. Both
have one-line displays but no built-in
program- and data-storage facilities.
Then there is the Osborne 1, which has

two floppy-disc drives and a built-in
screen, but is not exactly pocketable.

Perhaps the most interesting of the
portables will be Epson’s new venture.
The first computer from this well-known
printer manufacturer is the HX-20, a 16K
machine with a four-line LCD screen
display. The maximum screen area is 255
columns by 255 rows, and though you
cannot see it all at once it should be
usable for word processing, using the full
typewriter-style keyboard. There is a
microcassette recorder for storage, and a
24-column dot-matrix printer built in.
With all these features, the Epson HX-20
is about the same size as this magazine,
though rather thicker.

As well as micros and miinis, a wide
range of peripherals will be on display at
Compec, including graphics and colour
terminals, VDUs, dot-matrix and daisy-
wheel printers, Modems, and hard- and
floppy-disc drives.

As one of the magazines sponsoring
the exhibition, Practical Computing will
have a stand where you can buy recent
back numbers — until they run out —
and binders ditto. You may even stumble
over @ member of the editorial staff, so
watch where you put your feet.

Compec will be held at Olympia, Lon-
don W14 from Tuesday November 16 to
Friday November 19. Opening hours are
10am to 6pm (4pm on Friday), and
admission costs £3 at the door. Advance
tickets are available until October 29 by
sending £1.50 to Compec Tickets, IPC
Exhibitions Ltd, Surrey House, Throwley
Way, Sutton, Surrey. o
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DUPLEX ..

‘Communica

-@ For Office Communications Equipment @

LTD

OCTET - NPI

(New style logic board)

New

OLIVETTI ET121
Ty

g New
nterface
Data cable unit

® The Interface People @

* Interfaces also available for
the old style logic
board. Ask for the
OCTET - PI.

.

PLUG-ON unit. (30 seconds or less to fit or remove)

2000 Char. Print Buffer

RS232C Specification (TX & RX)
Three modes of operation (normal/set up/Ksr)
‘WHITE-SPACE-SKIP' to increase print throughput up to 45 cps

Printer Pause/Resume Key

True KSR (Keyboard/send/receive) mode
Keyboard ‘SET-UP’ mode to change operating parameters

(non-volatile)

Xon/Xoff, DSR/DTR handshaking protécols
Standard ET121 features retained at all times

KOCTET -Nd

(New style logic board)

New

OUIVETTI ETI21

New

Plug on
interface
unit

Data cable

® The Interface People @

* Interfaces also available for
the old style logic
boards Ask for the
OCTEY - QI

New
New

N

PLUG-ON unit. (30 seconds or less to fit or remove)

RS232C Specification (TX & RX)

4000 Char. Working Memory

Simple to use TEXT-EDITOR

Five modes of operation. (Normal/telex/letter/setup/Ksr)

Battery-backup & Power-Fail-Safe.
(Protects memory contents)

"WHITE-SPACE-SKIP' to increase print throughput up to 45 cps

Printer Pause/Resume Key

True KSR (Keyboard/send/receive) mode
Keyboard ‘SET-UP’ mode to change operating parameters

(non-volatile)

Xon/Xoff, DSR/DTR handshaking protocols

Allows OCTET series products to be interconnected
Special FORM-FILLING facility using multiple 'stop-codes’
Allocate up to 100 special phrases, (paras or whole letters)
Standard ET121 features retained at all times .

e 29|doad adepsiujayy ,___._/ L. 3|doad arepaiuj ayy ._)

(Sol'e Regional Distributors:

En
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ODUPLEX
mmunic

Midlands/North: 2 Leire Lane, Dunton Bassett, Nr. Lutterworth, Leicestershire. Tel: 0455 209131.
South: 52 High Street, Stock, Ingatestone, Essex. Tel: 0277 841011.

- —@OCTET is a trade mark of Duplex Communications @-
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*bvat2A and + 12v at 1T00mA * 780 SI10

* REEADDRESSABLE I/0 CHANNELS * 2280 PIO

* CUSTOMISING/PROTOTYPING AREA *Z80 CTC

* 40MHz CLOCK FOR DIGITAL TIMING * MANUAL

* LOW CHIP COUNT — HIGH RELIABILITY * 300mm SQUARE

HAWK 6480 OEM SBC

THE BOARD YOU’'D DESIGN YOURSELF
- IF ONLY YOU HAD TIME

* 4MHz Z 80A PROCESSOR

* DIGITALLY CONTROLLED 64K RAM PLUS

* UP TO 32K EPROM IN Z.I.F. SOCKETS

* USER BANK SWITCHING

* 2 PROGRAMMABLE SERIAL PORTS

* BI-DIRECTIONAL PARALLEL PORT b ...
* WINCHESTER CONTROLLER INTERFACE R o e
* 5% "~ FLOPPY DISC CONTROLLER

* BRITISH MADE

* 12 MONTHS GUARANTEE RRP £420

* CP/M available*

GENEROUS DEALLS/OEM DISCOUNTS AVAILABLE

CP/M is the trademark of Digital Research

HAWK build up to a standard
not down to a price

For further details, please contact John Spencer HAWK COM PUTERS | IMITED

PARK HOUSE 88-102 KINGSLEY PARK TERRACE NORTHAMPTON NN2 7HJ
) TEL (0604) 710522 TELEX 312517 SHARET G
@ Circle No. 164 FAX (0604) 20465
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Modeller

The Leading Business
Management System

Today MicroModeller is used for
the planning and control of
Financial and other operations
of over 2,500 organisations in
the UK. Our clients include many
Times Top 1000 companies,
banks and financial institutions
as well as smaller businesses.

MicroModeller is available on
the following micro computers:—
ADDS Multivision

Altos

Apple Il & llI

Commodore 8032 & 8096
Digico Prince

Dynabyte

Future Technology 88
Hewlett Packard HP125 & 87
Hytec 4500

IBM PC

Memory 7000

National Panasonic

NEC PC8000

Pericom

Rair Black Box

Sirius

South West S09

Superbrain

T.A Alphatronic

The Globe

VTS 2200 (NEXOS)

Wang Writer

Xerox 820
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Our range of software products
now includes the following:-
Decision Modeller

Strategic Financial Planning Tool.
Micro Link Line

Communicates with main frame
computers or bureaux.

Micro Graph Power

Produces high resolution, colour
business graphics on a plotter.

Our clients also have the
benefits of Intelligence (UK)
Customer Services, providing
support and assistance in the
use of our software. These
services include:—

Telephone Hotline

Training

Consultancy

User Magazine

User Groups

Further information arid enquiries
to:

Sales Director

Intelligence (UK) Limited
Nelson House

271 Kingston Road
London SW19 3NW
Telephone 01-543 3711
Telex CALLIN G 444423

@ Circle No. 165
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FACT With internal microprocessor, 8K buffer store and total
compatibility, the Ricoh Flowriter range has proved itself the
mostintelligent and reliable range of printers on the world
market

FACT Ricoh Flowriters can assume the characteristics of any
popular ‘intelligent’ printer and plug into any hardware
configuration.

FACT Ricoh Flowriters perform all your processing and
printing needs while leaving the host computer free for other
work.

FACT Ricoh Flowriters do all this, give you exceptional print
quality, yet cost the same as ordinary daisy wheel printers!

FEATURES = Internal microprocessor

m 8K buffer under full program control

® [ncludes RS232, Centronics and IEEE 488 interfaces

m 60cps print on the RP1600, 37 cps on the RP1300

= Qume, Diablo and NEC Spinwriter wp commands-
compatible

® Auto-bidirectional and logic seeking high-speed printing

® Graphics capability down to 1/120”

The RP1600 Flowriter

The Ricoh

® Built-in proportional spacing tables

m Automatic margin justification, even on proportional
spacing

®m 128-character printwheels, wide choice of fonts

® Wide range of accessories —sheetfeeds, tractor feeds,
ribbons, printwheels

® Detachable keyboard option for using Flowriter as an
intelligent typewriter or KSR terminal

Forintelligent printing that frees the host computer and gives
you exceptional print quality and speed, find out more about
the Ricoh Flowriter —the printer that knowsit's a computer,
yet costs the same as those that aren't!

The RP1300 Flowriter

Dealer Enquiries welcome.

The Ricoh/Flowriter range is only
available from APTEC and their
authorised dealers, backed by a
nationwide service network.

AP
(AN
A9

APPROPRIATE
TECHNOLOGY LTD.
2-4 Canfield Place
London NW6 3BT

Tel: 01-625 5575/5134
Telex 264538 SSE G

FLOWRITTER

@ Circle No. 166
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' The new PULSL\R
specially developed f
computers.

It's inherently faster and more powerful than
traditional 8-bit software.

The result: More and more business users are
choosing PULSAR, making it one of the industry standards
on 16-bit personal computers.

Only PULSAR meets the five key requirements for
16-bit business software:

PORTABILITY

PULSAR is primarily written in the PASCAL portable
language. So your investment in software is protected,
regardless of how often you change your system.
PEDIGREE

PULSAR has been developed by ACT's own software
engineers as a true 16-bit system. And ACT has more than
15 years experience in business software — computer
bureaux using ACT programs produce more than 3 million
statements every year and handle business applications

THE PULSAR
RANGE...

PULSAR
ACCOUNTING

Pulsar Sales Ledger
Pulsar PurchaseLedger
Pulsar Nominal Ledger
Pulsar Payroll

sssoftwareis 16-bit software
generation 16-bit personal

PULSAR
ORDER PROCESSING
Pulsar Stock Control
Pulsar Invoicing
Pulsar Order Handling

source for their computing solutions.

ACT products include personal computers —

¢ netwark micro-computer systems — turnkey
' mini computers and a total range of services,

The ACT octagon encapsulates our

englneenng computer supplies, and a complete
range of Bureau services.

The eight specialist ACT companies are each leaders in their field and are
wholly owned by Applied Computer Techniques (Holdings) p.l.c., one of
Britains largest and most successful computer companies.

g

= 16 BIT-SOFTWARE
. FOR 16 BIT
' PERSONAL COMPUTERS

philosophy of providing users with asingle

mcludlng software development, computer field

for more than 2000 companies. PULSAR incorporates
many facilities that were previously available only on
large mainframe computers.
INTEGRATION

ACT supplies integrated business software, Ilnklng
every aspect of business accounting. Now with PULSA
this integration is taken a stage further with word
processing and business management tools able to shat
information and files with accounting applications.
USER-FRIENDLY

PULSAR is really easy to use. Documentation is to th
highest standards in the industry, taking the operator
step by step through the system. A simple question an
answer routine onthe computer screen prompts the ust
at every turn.
TOTAL SUPPORT - ) .

ACT is used to providing on-going support for its
users. Not only is there a “hot-line” to resolve queries, bt
also a fully equipped training school open to all PULSA
users.

PULSAR FINANCIAL
MANAGEMENT
Pulsar Data Analysis
Pulsar MicroModeller
Pulsar Supercaic
Pulsar MultiPlan

PULSAR

OFFICE SYSTEMS
Pulsar WordStar
(word processing)
Pulsar Mailmerge
(mailing

Pulsar Select
(word processing)

@ Circle No. 167

I'm buving\\
a 16-bit personal Ty

computer. Tell me more about
the new 16-bit PULSAR software.

Name:

, Position:
I Company:
‘ Address:

For more
information on

16-bit Pulsar I
Softwarecomplete § Telephone: I
the couponand post -~ Application

to ACT (MicrosoftiLtd., -
FREEPOST, Birmingham Ny, PCN
B16 8BR Or phone021-4548585 = »




MZ80B

Sound Qutput ® Built-in Clock and Music.

® Editing — Cursor

Control, Up, Down, Left,
Right, Clear and Home.
Insertion and deletion
Keys.

teacher, etc.

Cassette Interface. Simply plugs into

£299 . var

The NEW GENIE 11

Interface 16K RAM Expanded externally to 48K

WITH 32K RAM  £199 +var

THE NEW _.
SHARP
MZ-80A

® 280 CPU
® 48K RAM
® 40
Character
x 25 line
Display

@ Built - /
in 9" High .

Focus Green Display -
® Built in Audio Cassette

Deck : Data Transfer 1200 bits/sec

® ASCII Keyboard, Upper & Lower Case, Graphic
Symbols, Numeric Keypad e Editing, Cursor
Control (Up, Down, Left, Right, Home, Clear,
Deletion Keys) @ Built in Clock & Music

¥ on all our products, which

guarantee.

IF IT WASN'T FOR THE LOWEST PRICES, THE BIGGEST CHOICE AND THE BEST AFTER SALES SERVICE WE JUST WOULDN'T BE COMP SHOP.

PRACTICAL COMPUTING November 1982

THE SHARP MZ80B SYSTEM

® 4 Mhz Z-80A CPU ® 64K RAM @ 2K ROM @ BASIC

is provided ® High Resolution Graphics ® 9'° High Focus
Green Display ® Upper and Lower Case ® 80/40
Characters x 25 line display ® Electro Magnetic Cassette
Deck included ® ASC11 Keyboard ® Numeric Keypad @

ideat for small businesses, schools, colleges, homes, etc.
Suitable for the experienced, inexperienced, hobbyist,

NOW INCLUDED: Sound, Upper and lower case, Extended
BASIC and Machine Code enabling the Writing and
Execution of Machine Codes Programming direct from
Keyboard.

16K RAM. 12K Microsoft BASIC

Extensive Software Range.

Self-Contained PSU UHF Modulator Cassette. External

or Monitor.

Complete and Ready to Go.;Display is 16 lines by 32 or 64
Characters Switchable. 3 Mannuals included, Users Guide,
Beginners Programming and BASIC Reference Mannual.
BASIC Program Tape Supplied. Pixel Graphics.

an ideal Business Machine. 13K
Microsoft BASIC in ROM. 71 Keyboard. Numeric Keypad.
Upper & Lower Case. Standard Flashing Cursor. Cassette

GENIE | & 1! EXPANSION UNIT

PARALLEL PRINTER INTERFACE CARD £35.00 + VAT

A COMPACT READY TO RUN
COMPUTER FOR ONLY

£449 1o

We give a full one year's guarantee

normally only carry 3 months

L~ l.l

TEAC FD-S50A has 40 tracks giving 125K Bytes
unformatted single density capacity.

The FD-50A can be used in double density recording
mode.

The FD-50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRSB0 expansion
interface.

Also interfaces with Video Genie, SWTP, TRS80
ATOM.and BBC. Superbrain, Nascom, etc, etc.
Address selection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey
case.

20 TRACK
Single
Dick Drive £199 +VAT

77 TRACK

Single
Oisk Drive £219 +VAT

Double
Disk Drive £379 AT

Double
Disk Drive £499 > Vel

2 Drive Cable - £15.00 + VAT
4 Drive Cable - £25.00 + VAT

i £173
+ VAT

® 18 foraground colours
® 8 background colours
® Real typewriter keyboard with full graphics
® Music in three voices and three octaves

® Language and sound effects

ALSO AVAILABLE
GAMES CARTRIDGES £17.35 + VAT
16K RAM CARTRIDGE £65.17 + VAT

JOYSTICKS £6.52 + VAT

HET
s N

“Europes Largest Discount
Personal Computer Stores”

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596

PRINTER MZ80P6 £449 + VAT

® Serial Dot Matrix @ Tractor and Friction Feed

® 80 Characters per Second @ Pnint Capacity 80 col
{Normal) 40 col (Double Size) 136 col (Reduced Size)
® Upper and Lower case @ Graphics

FLOPPY DISK
DRIVE MZ80FB

£699 + VAT
inc. DOS, Interface Card & Cable

® Dual Drive Unit 5.25"
® Dual Sided Double Density
® 70 Track, Soft Sectored;
® 16 Sectos per Track

® 280K Bytes per Diskette

40/80/132 Column
Centronics Parallel
Bi-directional

Upper & lower case
True Descenders
9x9 Dot Matrix
Condensed and
Enlarged Characters

® interfaces and
Ribbons available

MXB80F/T2 £419 + vAT MXB80T £329 + VAT
MXB80F/T £379 + VAT

CENTRONICS

DOT MATRIX

£ ~  PRINTERS
""/ 737 €369) .
739 £469§ VAT

Standard Features
® Proportional Spacing
® Right Margin Justification @ 3
way paper handling ® Upper and lower case ® True
Descenders ® Bi-directional Paper Mode ® Underlining
capability ® Condensed/Expanded Print ® Sub-Scripts and
Super Scripts ® Pin and Friction Feed ® 80/132 Column

739 as above with special feature of
Dot Resolution Graphics.

. HITACHI
PROFESSIONAL
< MONITORS
\ T, 9" — £129 £99.95
12" — £399 £149

® Raliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 linas horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played
back pictures of VTR can be displayed without jittering.
® Looping video input Video input can be looped through
with built-in termination switch. ® External sync opera-
tion {available as.option for U and C types) ® Compact
construction Two monitors are mountable side by side in a
standard 19-inch rack.

¢

VAT

All prices quoted are exclusive of VAT. Delivery is
added at cost. Please make cheques and postal
orders payable to COMP SHOP LTD., or phone your
order gquoting BARCLAYCARD, ACCESS, DINERS
CLUB or AMERICAN EXPRESS number.

BARCLAYCARD
= o
u-qcnnu W owihion Moew

CREDIT FACILITIES AVAILABLE - send S.A.E. for
application form.

MAIL ORDER SHOP

14 Station Road, New Barnet,

Henfordshire, EN5 1QW

(Close to New Barnet BR Station - Moorgate Line)
Telephone: 01-441 2922 (Sales) 01-449 6596

Telex: 298755 TELCOM G

OPEN (BARNET) - 10am - 7pm - Monday to Saturday

311 Edgware Road, London W2
Telephone: 01-262 0387
OPEN (LONDON) - 10am - 6pm - Monday to Saturday

@ Circle No. 168
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EPSON'S NEW TYPEII

[ [}
SImpIy ou' Of 'hls world Epson’s new Type Il series brings quality graphic

printing within the price range of aiphanumeric users for
the first time.

The MX-80, MXBOF/T and the MX-100 offer high
reliability, improved performance and greater flexibility.

Performance of the MX-100 has been boosted to
100 cps, and the MX-80 and MX-80F/T each give 80 cps.
New features include super and subscript, underlining,
deletion and italics. Users can select a unidirectional print
mode and system reset.

High resolution printing quality is from a 9X9 dot
matrix head, and wide range of type sizes is available.
Other user benefits include an easy-change cartridge
rnbbon, and quiet operation.

All three are equipped with a full 96-character ASCII
set, with descenders. The standard interface is Centronics-
style 8-bit parallel, with optional RS 232 or IEEE 488 ports,
and most popular micro computer systems.

Epson . .. Simply out of this world.

Interfaces to all microcomputers V/A HP18 or RS23
interfaces.

MAIN DISTRIBUTOR DEALER, O.E.M AND CONTRACT ENQUIRIES WELCOME

THE HOLDENE GROUP

Bray House, 48 Great King St, 82A Water Lane,
Leicester Place, Edinburgh, Wilmslow, Chesbhire,
Leeds, LS29EH EH3 6QY. SK9 5BB.

Tel:0532 459459. Tel:031-557 4060. Tel: 0625 529486.

@® Circle No. 170

UNDESCRIBABLE! UNBELIEVABLE! ¢ ai h

G S | .
Having to wait four months for his BBC Micro was hard luck for top programmer Mike Chalk, ! a0

.
but it was certainly good news for Tandy/Genlie owners, for he spent the time creatind his . .
last Arcade game_for these machines, and of course exclusively for Kansas . ,

~= 4 { -"/
It surpasses anything, anywherel
Two entirely different ‘screens “

ey

gBC MICRO provide action and variation the ’ 4
R GENIE like of which has never been seen 0

and coLouy on a computer screen before, and 'II!: i

programs certainly not in any ’arcade’ game

ue First you have to beat the astroids. Easy at first but when hit they split

Ask for catalog and multiply, then split and multiply yet again before they can be 0

-/ completely killed off. But as they split, so they come in at entirely

e the diﬁerence‘- different angles... As the game progresses more and more appear.

and se If you survive the astroids, down swoops the swarml These horrors /
move about relentlessly, then without warning two, three or even “nf, RO
more suddenly break away and attack, raining down bombs. Q iy
Then its back to harder astroids...and so on... There are bonus scores i
and extra lives, and sound of course.

MIKE CHALK'S GREATEST EVER. For the Tandy and Genie £9,50 Vat and post paid.

We welcome Access

Recognised brand leader in microcomputer software The only company g.iving a
sas lifetime unconditional guarantee and assured return first class post service.

% Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 850357

@ Circle No. 169
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Tandy TRS-80
Word Processing System

B Gecroe Saithy
1514 Fark Rou
e TK 21l

«
Teir Sirtq
«
You can't by a gpewriter as wersatile ac this TRG-86
Reress Ssten! Padyo Shack’s rew SCRIPSIT softuare lets
U b uckly ad edit ewsily before e Jetler is
Feinted N warual tpenrs ten will Jet vou cave your tuping
w:o :15& for lates ¢ 04t o editirg, Best res is that
:‘m r;tmdw sheak ‘computeneze® 10 rerate 4! Let

0 Sk chow oy bey 5 TRE-60 v save wy wriyly

COMPUTER CENTER

e A Complete
Business System
Computer Including SUPER SCRIPSIT
Software and Daisy Wheel Printer £2,841.95 (inc. V.A.T.).

e Further Software Available for Accounting, Data Processing, Financial

Planning and, Much More Eb
e Training ® Leasing e Full Range of Printers/Peripherals & Accessories —
New SUPER SCRIPSIT prepares memo’s., spacing), paragraph formats, underlining,
letters and manuscripts, written and edited right double underline, boldface, super and subscript,
on the video screen! Then, when itis just the way multiple column printing, a “help” facility and
| you want it, print as many correction free more.
. originals as you need and store on diskette for re-
use at any time. Ten user-defined keys can each recall
commands of up to 127 pre-defined keystrokes
New features include proportinal spaced for frequently used words and phrases.

printing, multiple line spacing (including half

YOUR NEAREST COMPUTER CENTRE jjF L EEO BED fED == .
Birmingham:  021-455-9175 London: 01-836-1327 I send for vour FREE

021-643-5368/ 01-828-1423
5362/5380 01-242-9425
Bradford: 0274-28431/2 01-626-6688/9 1982/83 Tandy
! T 01-236-6453
‘ Bristol: 0272-214721/2 AT I Catalogue
* Jeze2ssion 01-236-1326/7/8
Cazysteng O Manchester:  061-832-2242/ Computer Marketing,
Dundee 0382-25026 9314 Tandy Cor oratlon (Branch UK.),
Edinburgh: 031-225-9337/ Og;-ggg-gggg Tameway ower, Bridge Street,
8654/6985 U e Walsall, West Midlands. WS1 1LA
Glasgow: 041-221-4132/ )
9378 Nottingham: 0602-412144/
041-333-9531 0602-413391
Liverpool: 051-708-0133 St. Helens: 0744-30774 I
Southampton:  0703-36492 Name S
YOUR NEAREST COMPUTER DEALER )
Abergele: 0745-826020 Dublin: 0001-730698 Address.__
Ashford: 07842-53024 Guildford: 0483-504801
Bangor: 0247-66656 Hadleigh: 0702-556522
Blandford Forum: 0258-53737 London W1: 01-388-5721
Brixham: 08045-6565 St. Helier: 0534-74000
Cambridge: 0223-65334 Windsor: 07535-58077
Cork: Cork 22954 I Postcode Tel.: PC2
\ : 5

® Circle No. 171
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Using the BBC Micro as a $

colour-graphics terminal

NO MICROCOMPUTER SYSTEM meets

everybody’s ideal specification, but the

BBC Micro has an impressive array of

graphics functions, including full-colour

display, and a variety of modes combin-

ing text and graphics. For the model B

these include:

Mode 0 640 by 256 two-colour display and 80
by 32 text

Mode 1 320 by 256 four-colour display and 40
by 32 text

Mode 2 160 by 256 16-colour display and 20
by 32 text

Mode 3 80 by 25 two-colour text

Mode 4 320 by 256 two-colour display and 40
by 32 text

Mode 5 160 by 256 four-colour display and 20
by 32 text

Mode 6 40 by 25 two-colour text

Mode 7 40 by 25 teletext display
The language used is an extended Basic

with structured features. The majority of

users find the overall power such an

advance on earlier machines that it can be

forgiven for not being fully structured.

Figure 1. BBC Micro graphics codes.

The BBC Micro can act as a colour-
graphics terminal for a CP/M system in a
symbosis which can be extended to using
the CP/M system as a disc storage unit for
the BBC Micro. The graphics feature of
the BBC machine can be driven by Basic
keywords as VDU commands and by
codes that can be transmitted by other
systems. Although these would normally
be conveyed through the “tube” — the
term used by Acorn to describe the bus
designed for connection to other micros

— they can also be sent via the RS-423,

the standard serial port.

Software can therefore be developed to
allow the BBC Micro plus monitor to be
used as a graphics terminal to another
micro. Using the BBC Micro as a termi-

nal the BBC colour graphics can be added
to the host micro’s other functions; the
BBC screen editor is retained as well as
l its high-resolution graphics features. The
configuration gives access to the variety
| of, say, CP/M software plus the versatility

& alw
6\@ x | €| @ Basic
&y 215 @ | Meaning Keyword
0 0| @} 0| does nothing
1 1| A { 1| send next character to printer only
2 2| B i o[ printeron
S 3| C| o| printer off
4 4 | D | 0| separate text/graphics cursors
5 5| E | 0| join text/graphics cursors
6 6 | F | 0| enable VDU drivers
7 71 G| 0| make a short beep
8 8 { H | 0| backspace cursor one character cursor
9 gy | 0 | forward space cursor one character control
10 | A | J | 0| move cursor down one line
11 B | K| 0| move cursor up one line
12 | C | L | 0! cleartext area CLS
13 D | M| 0 | move cursor to start of line
14 E | N[ 0| page mode on
15 F [ O | 0| page mode off
16 [ 10 | P | 0 | clear graphics area CLG
17 | 11 | Q [ 1 | define text colour Colour
18 |12 | R | 2 | define graphics colour GCol
19 [ 183 [ S | 5 | define logical colour
20 |14 | T | o | restore default logical colours
21 15 | U | 0 | disable VDU drivers
22 |16 | V| 1 | select screen mode Mode
23 | 17 | W 9 | reprogram display character
24 | 18 | X | 8 | define graphics window
25 |19 | Y | 5 plot mx,y Plot Draw Move
26 | 1A | Z | 0 | restore default windows
27 (1B | [ | 0 | does nothing
28 [1C | \ | 2 | define text window
29 | 1D | ] | 4 | define graphics origin
30 [1E| A | 0 | home text cursor to top left Tab (0,0)
31 [ 1F | — | 2 | move text cursor to x,y Tab (x,y)
127 | 7F 0 | delete

86.

of the stand-alone BBC Micro. Thus the !

BBC Micro provides the software desig-

ner with a low-cost micro with a high- |

resolution colour-graphics processor on
board which can be driven via a simple
serial port, the default I/O with most
language systems.

Once within CP/M, Basicis no longer a

restriction and Advantage can be taken of
the richness of CP/M software to drive
the BBC Micro. In particular, Pascal can
be implemented on a standard CP/M
system such as the Comart Commun-
icator CP-100.

The BBC Micro, like most micro-
computers, uses the ASCII code system
to represent the alphanumeric character
set. In Basic the Print statement sends the
ASCII code of the chosen character down

{ the output channel, OSWRCH, to the

PRACTICAL COMPUTING November 1982
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The versatility of CP/M can be
combined with the BBC
Micro’s graphics capabilities to
give you the best of both
systems. John Ferguson and

Tony Shaw show how it’s done.

display. The CHRS$ function allows the
ASCII code to be passed directly on a
| Print statement, for example:
PRINT CHR$(65)
is the same as
PRINT “A’
A useful feature of the BBC Micro is the
keyword VDU which combines the Print
and CHRS functions. Hence
PRINT CHR$(65)
could be written as
VDU 65
meaning send the code 65 down the out-
put channel to OSWRCH.

The colour-graphics and display-for-
matting commands are driven in exactly
the same way. The ASCII codes between
0 and 31, often called control codes, are
given special jobs in the BBC Micro.
They act as software switches enabling

PRACTICAL COMPUTING November 1982

EAFHICS

6850 ACIA occupies two memory locations — FE08 and FE09

Address Function
Write operation
Control register

Transmit data register

Read operation
Status register
Receive data register

FEO8
FEO9

Control register
Divide, select and master reset

Set word length, parity and stop bits

7 6 5 4 3 2 1 0
Receive|] RTS |and TX Parity | Clock | Divide
JRQ | TRQ |enable ER select Active High
enable

Control Interrupts on transmit and RTS output

“1" enables Interrupts for received characters

Status register

Indicates the state of the IRQ output Receive data register full flag

Error flags

Operates the cassette motor (‘I'on/'O’off)

\ Indicates the state of the clear to send (CTS) Input /
\ 7 6 5 4 3 2 1 0/
___ | Parity Framing Clear X RX
iR error [Overrun| error | to DCD | empty| full Active High
send
~ 3 7

Data carrier detect bit

Serial processor occupies one memory location FE10

[ f

/
Transmit data register empty flag

7 6 5) 4 3 2 1 0
T
Cassette RS423 RX TX
motor | select clock °|°t°k Active High
relay by rate rate
N\

‘Selects the RS423 or cassette (‘I'RS423/'0'cassette)

Figure 2. 6502 ACIA and serial processor registers.

the various display and graphics routines.
Hence all the Basic keywords used to
control the display have their equivalent
VDU statement or list of codes — see
figure 1.

The first code after the VDU statement,
say the first byte sent down the output
channel OSWRCH, selects the desired
display function. The operating system
then knows how many more bytes are
required to complete the instruction.
Mode selection only requires one byte
after the code whereas redefining the
shape of a display character requires
nine.

The BBC Micro used code-driven
graphics that can be accessed through the
normal output channel, OSWRCH. It
follows that these codes could originate
from any high- or low-level language and

could be delivered to OSWRCH from
outside the machine using any of the
interfaces available, such as the tube,
1MHz bus, user port or RS-423.

The model B machine contains all the
circuitry required for a bitdirectional RS-
423 +/-5V serial port. At the heart of
the interface is a 6850 asynchronous com-
munications interface adaptor, ACIA. A
second device, an uncommitted-logic
array known as the serial processor, sup-
ports the ACIA by providing a pro-
grammable baud-rate generator together

with the circuitry required to drive an-

audro-cassette recorder. From Basic the
ACIA and the serial processor are confi-
gured using the ¥*FX commands. How-
ever, to obtain control of both these
devices in a machine-code program the

(continued on page 89)
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How has Comart’s controlled, down to earth
development strategy kept Communicator a firm
favourite in the UK, and the leading candidate to
reverse the tide of microcomputer imports?

New Range Additions The Communicator
range has broadened to add a new 20 Megabyte 5"
Winchester Hard Disk Drive System to the already
well established 5 Megabyte and floppy diskette
models. Another new system offers 8” floppy disk
drives for compatibility of data transfer. With the
associated tape and additional Winchester back up
systems that adds up to eight basic models — all in the
same neat, stackable, casing — all based on S100 bus
construction to keep future options in memory, users,
peripherals and interface requirements wide open.

New System Additions Communicator
operating systems continue to broaden both in
options and facilities. An improved CP/M offers
enhanced diagnostics, for example, and auto boot
from Hard Disk. These basic improvements are
reflected in the now tried and tested Communicator
multi-user MP/MII™, which also provides for full
CP/M™ compatibility.

New Communications Options
Communicator now offers CP/Net™ and RBTE
communications protocols. Individual Communicator

comart
communicator

Systems can now operate as intelligent information
terminals, integrated with either existing mainframe or
mini computer installations, or be part of a shared
resource or communications network.

New Range of Terminals Find out more about
Comart’'s new smart VDU. It's a new advanced
ergonomically designed unit. It has a 105 keyset
detached keyboard, soft green phosphor tilt screen,
and a low profile foot. Its a perfect complement to the
Communicator in both styling and performance.

Some things don’t change Communicator still
has Comart's established dealer network and
nationwide after sales service back up, supporting
thousands of Communicators already at work
throughout the UK.

And in the Future? Behind all these
innovations are advanced programmes of research
and development. Soon Comart will be bringing you

16 bit, multi processor and distributed processing

systems. This is your guarantee that Communicator
will continue to keep pace as microcomputer
technology progresses.

To find out more about Communicator
oday, call us now on 0480 215005.

Main Dealers

Birmingham The Byteshop 94/96 Hurst Street Tel 021-622 7149
Dublin Lendac Data Systems 8 Dawson Street Tel 0001 372052
Glasgow The Byteshop Magnet House 61 Waterloo Street

Tel 041-221 7409 Leeds Hoidene Bray House Leicester Place

Tel 0532 459459 London The Byteshop 324 Euston Road NW1

Tel 01-387 0505 Digrtus Lading House 10/14 Bedford Street Covent
Garden WC2 Tel 01-379 6968 Jarogate 197/213 Lyham Road Brixton
SW2 Tel 01-671 6321 Manchester The Byteshop 11 Gateway House
Piccadilly Station Approach Tel 061-236 4737 Nottingham

The Byteshop 92a Upper Parliament Street Tel 0602 40576
Southampton Xitan Systems 23 Cumberiand Place Tel 0703 38740
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A member of the *

comart

SPECIALISTS IN MICROCOMPUTERS

Comart Limited, Little End Road,
Eaton Socon, St Neots, Cambs PE19 3JG
Tel: 0480 215005 Telex: 32514 Comart G

® Circle No. 172

Dealers

Aberdean MOM Offshore Tel 0224 22863 Bedtord Remdex Bradiey Tet 33 68581
Cambridge Cambnidge Computer Store Tel 0223 65334 Edinburgh Holdene
Microsysters Tel 031 557 4060 Gienrothes Computer Services [ land) Tel 0592
773710 Blackpool Western Computers Tel 0253 404676 Manchester NSC Computers
Tel 061 832 2269 Norwich Anghia Computer Centre Tel 0603 29652 Worthing Ace

ing Services Tel 0903 35411 Middlesbrough Aztech Tel 0842 222621 Barking
Moldawvia Tel 01-591 6511 Beitast Cardiac Servicas Co Tel 0232 625566 Wiimsiow
Holdene Tel 0625 529486 Coichester Eurotec Consuliants Tel 0206 72538
Huntingdon Westcom Tel 0480 217217 Luton M E Marketing Tel 0582 31806

Newbury Data \g Tel 0784 61141 Sheffield Hallam

Computer Systems Tet 0742 663125 Wattord Lux Computer Serwices Tel 0823 29513
Aylesbury J K Wakeford Assoc Tel 0296 27473

CPM., MPMII and CP/Net are all trademarks of Digtal Research Inc.

PRACTICAL COMPUTING November 1982



10
o2
22
42
50
&0
70
=

MODE®
DEEOUNCE=200E0
OSASCI=&FFEZ
OSWRCH=&FFEE
CONTROL=&FEDS
PORT=&FEQ@9
VIDPROC=&FE1IQ@
OSBYTE=2FFF4

92 FOR N=0 TO 2 STEPZ
122 P%=:40DD@

L1@+QPTN

{22

130 LDA #&@I:STA CONTROL:;RESET ACIA

150.1.00P LDA #&3€:STA CONTROL:START COM

155

LDA#&EQ: STA DEBOUNCE

iE2. IN, G

i7@ LDA CONTROL:ROR R:BCC KEY Byte 2

182 LDA %R 1E:STA CONTROL:;STOP COM

19® LDA PORT:JSR OSWRCH;GET AND DISPLAY A

282 JMP L0OOP B

210, KEY depressed

21z DEC DEBOUNCE:BNE IN S Set RTS High
LDA #&1E:STA CONTROL:;STOP COM ? le Stop Comart

220 LDA #&D::STRA &FE4E ENABLE INT- Yes ]

23@ _DA #881:LDX #0:LDY#D:JSR OSBYTE

242 LDA #452:STA &FE4LE ;DISABLE INT Get ASCII for Get incoming

25@ TYA:BNE LDOP :NO KEY FOUND e a— Eyle

29@ TXR:STA PORT sGET AND TRANS l

320 JMP LOOP I

310¢€ Transmit in serfal Send down output

320 NEXT N form to Comant channel to display

3Z@ CALL&DDRQO

Figure 3. Terminal simulation program and flow diagram.

LDA #&E4:STA VIDPROC:;SET BR CLOCK

Configure serial proc.
— select RS 423
~band rate clock

l

Reset 6850 ACIA

Configure ACIA
- Set RTS Low
ie Start Comart

Gheck

= I

{continued from page 87)
information shown in figure 2 is essential.

Only a short machine-code program is
required to configure the BBC Micro as a
serial terminal. Figure 3 gives a flow
diagram and a program listing for one
solution where the BBC Micro is config-
ured to operate at 9,600baud in the full
duplex mode. After setting up the serial
processor and the 6850 ACIA the pro-
gram enters a polling loop that checks the
ACIA status register and the keyboard.
The operating-system subroutine Osbyte
scans the keyboard, looking for a de-
pressed key. If a keystroke is detected its
ASCII code is transferred to the serial
output port and transmitted to the
Comart. Any incoming serial character is
sent down the BBC’s output channel,
OSWRCH, to the display.

The execution time of OSWRCH will
depend on the task it is asked to perform:
plotting triangles takes much longer than
displaying  alphanumeric  characters.
Therefore until OSWRCH?’s task is com-

piete no more characters should be trans-
mitted by the Comart. To achieve this the
program operates a partial handshake
between the two machines, driving the
Ready to Send, RTS, output from the
BBC Micro and controlling the Comart
through its Clear to Send, CTS, input. It
may be necessary to alter two small links
on the Comart CPU card to enable the
CTS input. Figure 4 shows details of the
link positions and of the interconnection
between the machines.

The 6850 ACIA has been configured to
receive eight bits of data in the serial
package from the Comart. Although a
seven-bit code is sufficient when trans-
mitting the standard ASCII character set,
the code-driven graphics in the BBC
machine requires numbers between 0 and
255 to represent data in some of the VDU
commands, for example, displacements
in the Plot command; boundaries in the
graphics window definition.

The BBC Micro has been transformed
into a terminal to the CP/M system so the

usual CP/M commands can now
be typed in. It is possible to load
Microsoft Basic into the CP/M

system and run programs — see listing 1. |
While running Basic programs on the
CP/M system control characters can be
printed to the BBC Micro exactly as to a

normal terminal. Thus
PRINT CHR$(10)

sends a Control-J character to the ter-
minal. The character normally instructs
the terminal to execute a line feed.

The BBC Micro can now be considered
to be a high-resolution colour-graphics
terminal. Since all the graphics routines
are resident and are driven by control
codes there are no restrictions on which
languages can be used to drive it. The
Cobol Display verb could be used to
drive the BBC Micro. It would be a great
advance over other graphics systems
which are normally driven from Fortran
or Basic, neither of which is particularly
suited to data-processing applications.

As well as Cobol the machine could be
driven from Basic, Fortran, C, Forth,
Z-80 assembler. Pascal or any other lan-
guage. Pascal has already proved its worth
in teaching programming techniques
associated with large-scale programming.

Its structure allows more and more com-
(continued on page 91}

Figure 4. Connecting BBC Micro
to CP/M host computer.
| On Comart CPU card

— break Il to GG link
—make HH to FF

RS423 Port
BBC Micro
Pin Pin
Out B 2 In
n_ A 3 Qut
RTS E 5 CTS
Earth C 7 Eargh
BBC Comart
Micro J3 Port
RS423
Port

1@ MODE=2: COSUB £050

17 FOR N=12 TO €D STEP S
19 L=0:GCOLOUR=E:G0SUB €100

FOR T=@ TO 12
FOR B=@ TO 10@:NEXT B

153 PRINT" “:PRINT" "
1S5 PRINT" HI - RES "
162 PRINT" GRAPHICS *

15 PRINT CHR$(28) $CHR$(@) sCHR$ (31);CHR$(19) ;CHR$(31)

Listing 1. Example program driving BBC graphics from MBasic-5.

170 NEXT T
180 GOTO 1S
1000 END
101@ DATA

20 L=3: GCOLOUR=INT(14*RND(1)+129) :GOSUB 8120:PRINT CHR$(1E) 1020 DATA 1,0.-2,1,2,0, 1,0, 2
22 T=4:X=280+N:Y=350+N:GOSUB E£001 103@ DATA 1,2, 2,1,1.-1, 1,1,

26 RESTORE 1040 DATA

3@ FOR 1=1 TO 29 1856 DATA

4@ READ T, W R 106Q DATA 1,3, 2,0.-1,0,1,2.0
S8 X=50+%06 £020 REM PLOT STATEMENT

E@ Y=150+R 8002 IF X{@ THEN X=ES5I6‘+X
7@ GOSUB =00z €003 IF Y<(@ THEN Y=655I6!+Y
8@ NEXT I £018 XH=INT(X/256) : XL=X=256*+XH
9@ NEXT N €015 YH=INT(Y/258) : YL=Y-256+YH
102 PRINT CHR$(28);CHR$(S);CHR$(7);CHR$(14) 5CHRE(2) 8020

110 FOR T=0 TO 30 €030 RETURN

120 PRINT" HI - RES " £05@ REM MODE SELECT

125 PRINT" GRAPHICS " 8060 PRINT CHR$(22);CHR$(MODE)
130 NEXT T £070 RETURN

140 PRINT CHR$(2E):CHR$(4) ;CHR$(27) i CHR$C(15) ;CHR$ (23) 8080 REM TEXT COLDUR

£090
£095
8100
£110

RETURN

RETURN

1,-2,0.1:0:2,1,2,0:0. 1.0

1,2,2,1,2,0,1,0,.-2:0. -2, 1,1, 2,0, 8, 1, -1
1,0:2:1,2,0: 1,8, -1,1, -2, 0. 1,2, -1,0,2,0

PRINT CHR$(25);CHR$(T) ;s CHR$CXL) i CHR$ (XH) ;CHR$ (YL) s CHRS CYH)

PRINT CHR$(17)3;CHR$ (TCOLOUR)

REM GRAPHICS COLOUR
PRINT CHR$(18):CHR% (L) ; CHR$ (GCOLDUR)

1,-2,8,8, 3, -2
1 1,8,-2,2, 1,0

T Xa Y

TCOLOUR

L, GCOLOUR
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whenvyouve soid a
ew thousand computers
you know
what people want

A low price —

5MB £3550
10MB £4040™\
20MB £4570

High resolution
graphics (option)
1024 x 512 Pixel
Graphics

128K I/O Mapped

T

!f

An integral
___——Winchester hard
disk machine*

A wide range of
Software specially
configured for
Superbrain

= | d

Nationwide service
through Software
Sciences — part of
| THORN EMI

Encotel are one of Britain's largest microcomputer distributors with full engineering
technical support facilities and workshops.

cNCO

Britain’s specialist microcomputer distributors

ENCOTEL SYSTEMS LIMITED 7 IMPERIAL WAY CROYDON AIRPORT INDUSTRIAL ESTATE CROYDON SURREY CRO 4RR
Tek 01-686 9687/8 01-680 6040 {six lines) Telex: 8951921 ENCO G

ABERDEEN Abtex Computer Services Ltd

0224 55074 /6

BRIGHTON The Electronic Office 0273 722248
BRISTOL Mercator Ltd 0272 731079

BURY ST. EDMUNDS Rebvale Ltd 095 381316
BUSHEY HEATH Boyd Microsystems Ltd 01 950 0303
CASTLEBAR Delta Microsystems Ltd Castlebar 22632
DUBLIN Gamma Data Products Ltd 0001 7718877
DUDLEY Gibson Computer Services L.td 0384 236934
EDENBRIDGE Workflow 034 286 357

90

GALWAY Associated Micros Galway 87140
GUILDFORD AFK Associates Ltd 079 82 3758
GWYNEDD C.P.L Ltd 075 881 2053

HORSHAM Sussex Microsystems Ltd 0403 68071
LONDON E6 System Builders Ltd 01 471 4884
LONDON EC2 City Microsystems Ltd 01 628 6322
LONDON SE1 Steven Cox and Co. Ltd 01 407 1982
LONDON SE23 Atlantic Microsystems Ltd 01 699 2202
LONDON SW4 Inner Products 01 673 0320
LONDON SW19 ldeal Computers Ltd 01 946 5568

LONDON W14 Stemmos Ltd 01 602 6242
LONDON WC1 Bondbest Ltd 01 580 7249/4273
LONDON WC2 Digitus Ltd 01 379 6968
LONDON WC2 Systematica Ltd 01 836 9379
LONG EATON Micropeople Ltd 06096 69117
MELKSHAM Advent Data Products Ltd 0225 706289
ROTHERHAM Intac Data Systems Ltd 0709 547179
SOUTHEND ON SEA Direct Data Marketing Ltd (DDM)
0702 65787

ST. NEOTS West Com Ltd 0480 217217

WATFORD Computer Centre 0923 40601
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Red.

PROGRAM  RED:;

BEGIN
WRITELN (CHRC19).CHR{1):CHR(1), CHR(D), CHR{3), CHR(D))>

END.

Mode. Gceol.

PROCEDURE MODE (MODE_VAL : INTEGER) 5 PROCEDURE GCOL ¢(MODE. COLOUR: INTEGER) §

BEGIN BEGIN

EN;RI TELN (CHR(22)>, CHR(MODE_VAL)) WRITE (CHR(18).CHR(MODE), CHR(COLOUR))

END:

Plot.

PROCEDURE PLOT(TIPE, X_VAL, Y_VAL 8 INTEGER) §
VAR
LOW_X, HI_X, LOW_Y» HI_Yt INTEGER:
BEGIN
{This does not mprovide relative plottina}
HI_X:= X_VAL DIV 256%
LOW_X -VAL MOD 25E3
HI_Y: -VAL DIV 256;
LOW_Y := Y_VAL MOD 256:

I.lRITE (CHR(25), CHRCTIPE) , CHRCLOW_X), CHRCHI _X) s CHRCLOW_Y) - CHRCHI_Y) )

ND#

Drawsquare.
I I PROCEDURE DRAWSBUARE (X_CORN, Y_CORN. EDGE., COLDUR: INTEGER) §
BEGIN
GCOL (@. COLOUR) 3
[ Egge PLOT C4, X_CORN, Y_CORN) 3
PLOT (4., X_CORN+EDGE. Y_CORN) 3
PLOT (25, X_CORN. Y_CORN+EDGE) s
PLOT (85, X_CORN+EDGEs Y_CORN+EDGE) }
- & coon END:
Figure 5.
Drawhexagon. .
9 Figure 6.
FUNCTION TANCX:REAL)IREAL
BEGIN

TAN:=SINCX) /COS(X)

ENDs
PROCEDURE DRAWHEXAGON (X_CORN. Y_CORN, EDGE. COLQUR: INTEGER)
VAR

X_C.Y_C: INTEGER:

BEGIN
X- X_CORN+EDGE DIV 23
Y- Y_CORN+EDGE DIV ROUNDC2+TAN(22.5)):
GCOL (@. COLOUR) 3

PLOT (4. X.CORN, Y_CORN) 3}

PLOT (&4, X_CORN+EDGE. Y_CORN) 3

PLOT (85.X-C, Y_C):

PLOT (85, X_CORN+EDGE+ROUND (EDGE*COS(45) ), Y_CORN+ROUND (EDGE*SIN(45))) %
PLOT (85, X_CORN+EDGE +ROUND (EDGE+COS(45) ). Y_CORN+EDGE+ROUND (EDGE+SIN(45).)) 3
PLOT (B4,X.C.Y_C):

PLOT (85 X_CORN+EDGE, Y_CORN+EDGE+ROUND ¢ 2+EDGE*SINC4S5) )) 5

PLOT (8S.X..CORN. Y_CORN+EDGE+ROUND(2+EDGE+SINCAL5))) 3

PLOT (B4,X.C,Y_C)s3

PLOT (85, X_CORN—ROUND (EDBE+COSC45) ), Y_CORN+EDGE +ROUND (EDGE+BINC45))) 3
PLOT (B4.X_C.Y_C)3

PLOT (BS, X_CORN-ROUND (EDGE*COSC45) ) . Y_CORN+ROUND (EDGE*SINC45))) ¢

PLOT (BS, X_CORN. Y_CORN)

END:
Drawisos.
Figure 7.
PROCEDURE DRAWISOS(X_CORN, Y_CORN, BRSE. HEIGHT, COLOUR: INTEGER)
BEGIN
GCOL (3, COLDURY 5 P
PLOT (4. X_CORN, Y_CORN)
PLOT (4, X_CORN+BRSE, Y_CORN) 5
PLOT (¢85S, X_CORN+BASE DIV 2. Y_CORN+HEIGHT)
END3 Corner

—— . Base.

Graphics program outline.

PROGRAM BBCGRAF ¢

BEGIN
MODEC1)3
DRAWSRURRE ( 20@, 200, 200, 1) §
DRAWSQUARE (20@, 55@. 158, 2) 5
DRAWSQUARE (50@, 500, 100, 3) ;
DRAWHE XAGON (7@, 200, 188, 1) 3
DRAWHE XAGON (150, 688, 58» 2) :
DRAWI SOS (3@8. 108, 258, 758, 3)
END.
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(continued from page 89)
plex graphics commands to be built
up making it a fine language for
graphics development. and many text-
books use it. Its orientation towards
proceduresallowsdevelopmentofgraphics
routines  with  meaningful names
without using a Call-type statement.

Intersystem’s Pascal-Z, the version
which is used, has some very useful fea-
tures. In particular, routines can be In-
cluded at compile time, and code is
ROMable.

The Write statement is used to send
codes to the terminal. Program Red is a
Pascal program which will set the current
foreground colour to red if the BBC
Micro is in mode 0. The program is
compiled and given the command file
name Red.Com. When CP/M is active,
typing Red changes all text from white to
red.

The Mode procedure selects the mode
on the micro, to call the routine simply
use the instruction

MODE (K)
where K is the mode selected. The GCol
procedure selects graphics colour. To call
the routine execute

GCOL (a,b)
where a and b are the usual BBC para-
meters. The Plot procedure mimics the
BBC Plot command. In this articie the
Plot command is restricted to the abso-
lute form, removing the problem of nega-
tive relative plotting.

-Squares and triangles

The Drawsquare procedure is used to
draw a square which is parallel to the
sides of the screen. The position of one
corner and the length of the side of the
square must be known. The square can
then be plotted as two triangles — see
figure 5. To call the routine use

DRAWSQUARE (X, Y, Edge, Colour)
where X, Y are the co-ordinates of the
lower left-hand corner.

The Drawhexagon procedure draws a
hexagon in the form of a series of tri-
angles — see figure 6. As in the case of
the square only one orientation of the
hexagon is considered, so it is necessary
to know only the location of one corner
and length of the edge. The hexagon can
be built up by plotting a series of tri-
angles. Though Pascal does not have a
Tan function it was introduced since it will
be useful in the development of other
routines. To call the routine use

DRAWHEXAGON (X, Y, Edge, Colour)
where X,Y are the co-ordinates of the
bottom left-hand corner.

The Drawisos procedure draws an
isosceles triangle — see figure 7. You
need to define the corner position, base
length, height and colour. To call the
routine, the instruction is

DRAWISOS (X, Y, Base, Height, Colour)

Spirals, trees, chairs, cog wheels or any
other shape can be built up until a library

of routines is achieved. ]
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{ CP/M SOFTWARE }

o " =i
WORD PROCESSORS, TEXT EDITORS & AIDS PROGRAMMING LANGUAGES
Micropro WORDSTARwar dpracessing system 285 ADA : es CEE R e BUSIEES SEERALIBATION S Cont.
Micropro’s own WORDSTAR TRAING!NG GUI! 5 ALGOL-60 compiler 00
WORDSTAR for Apple £25  Microsoft BASIC-80 Interpreter B O e ' T -
WORDSTAR update £45 Microsoft BASIC-80 compiler £215 BOUGHT LEDGER £450
MAILMERGE option for WORDSTAR £90 Supersoft Basic Z8000 £315 £
MAILMERGE for Apple €5 S-BASIC S5 AT ES|CENGEH 230
op COMPLETE INTEGRATED ACCOUNTING SYSTEM £1750
MAILMERGE update £15 XBASIC £185 BUDGET PREPARATION SYSTEM £450
g;ELLSTAR option forEWORDSTAR g‘:g EBAgIE-Z compilrr é?g
PELLSTAR for APPLI BASIC-86 compiler N
SPELLSTAR update £25  CB-80 compiler gl RDALY e - MICRIMAD 500
WORDPACK (WS, MM & SPL) £410 CIS COBOL comipiler £430  pRClASEIEDGER £350
WORDPACK (WS, MM & SPL} for Apple £305 CIS COBOL FORMS?2 option £120 SALES LEDGER £350
WORDSTAR Customisation Notes £100 NEVADA COBOL compiler £95 TOCK £350
Graffcom WP2020 word processor £395 Microsoft COBOL-80 compiler £375 INVOICING {needs stock control) £150
ﬂzgfgm \z\VPéOZO t:turial pack é:g COBOL-80 including M/SORT sort & merge option £445 PAYROLL £350
WAND word procassing system Microsoft FORTRAN-80 compiler £275 TING SYSTEM £242
:%%BRD ) ‘ l S(‘]g Supereoft FORTRAN t}gg COMPLETE INTERGRATED ACCDUNTING SYSTE 2425
word processing system Supersoft RATPOR — NTING PA
REOWORD printer control module £30 Supersoft LISP £105 DATAFlfmmeh:%g:gsx ACCOUNTING PACKAGE £1000
SILLEIR I (= MuLISP 80/MuSTAR £120 All four modules £1300
SupstsctisTAR EOI £165  PASCALM compiler £235  FRONTIER SOFTWARE — FIXED ASSET MANAGEMENT  £275
RORIEELE 105 PASCALMB086 £295  COMPUTABILITY — INCOMPLETE RECORD SYSTEM  £300
WORDINDEX ) £230 PASCAL/MT compiler £155 £
WORDMASTER text editor £90 PASCAL/MT+ tompiler £230 MISCELLANEOUS
WORDMASTER update £15 PASCAL/MT+ with SPP £305 Supersoft ANALIZA 1 £35
2P £100 SPP only for Pascal/MT+ £120 Supersoft ANALIZA 2 £45
PASCAL/MT-+86 £390 Organic Software DATEBOOK £175
NUMERICAL MODELLING SYSTEMS, OPERATIONAL PRO-PASCAL £190 Supersoft NEMESIS £45
RESEARCH AND STATISTICS PASCAL/Z compiler £230 Supersoft DUNGEON MASTER £40
Micropro CALCSTAR financial modelling package £175 PASCAL/BZ compiler £275 Computability MAIL ORDER SYSTEM £450
Micropro CALCSTAR for Apple : £145 PASCALZ and BZ £385 MAILMAN £85
CALCSTAR update £30 JRT PASCAL compiler £130 AT| — POWER {CP/M Trainer) £45
Sapphire Systems MARS £400 Supersoft TINY PASCAL £65
Intelligence UK MICROMODELLER financial modeler £600 PL/1-80 compiler £325 PROGRAM DEVELOPMENT AIDS
SCRATCHPAD £140 TINY-C interpreter £90 BUG & uBUG bly | debugging tools £80
Sorcim's SUPERCALC spreadsheet £1%0 TINY-C TWQ compiler £125 RAID 8080/8085 debugging aid £145
T/MAKER I financial reporting system £160 WHITESMITH'S C compiler £565 SID 8080 assembly language debugger £55
ISM — MATHEMAGIC £60 Microsoft MACRO-80 8080/Z80 assembler £115 SID-86 £95
Organic Software MILESTONE £175 Supersoft C COMPILER £135 2510 80 assembly language debugger £65
Ecosoft MICRO-STAT £175 Supersoft C CROSS COMPILER £315 DISTEL 8080/280 disassembler £65
Caxton OPTIMISER £295 Supersoft 28000 ASSEMBLER £315 DISILOG 8080/Z80 disassembler £65
Supersoft OPTIMISER £140 MAC 8080 macro assembler £65 PLINK link editor & loader £75
Supersoft Statgraph £140 PASM Z80 macro assembler £75 PLINK Il fast link editor & loader £200
STATPACK £295 Supersoft SW FORTH £140 XLT-86 £95
MuMATH/MuSIMP-80 £150 TRANS-86 £15
OATA MANAGEMENT SYSTEMS CP/M £100 280 Development Package £75
OMS £400 CP/M-86 £160 Supersoft DIAGNOSTICS 1 £65
CARDBOX £155 CP/M-86 — Displaywriter £215 Supersoft DIAGNOSTICS 2 £80
dBASE Il interactive information handler £400 CP/M NET £130 Supersoft DISK DDCTOR £10
4BASE Il dmeo £60 REELAIM disc vabaation utiit £45
AUTOCODE for dBase Il £140 SORTING PROGRAMS Supersoft BCD Floating Point Routines £185
Micropro DATA-STAR data entry & display system £200 Microsfot M/SDRT for Cobol-80 £115
DATA-STAR Customisation Notes £60 SUPERSORT [ sort, merge & extract utility £145 BASIC-80 Utilities £45
DATA-STAR update £35 SUPERSORET Il sort. merge & extract utility £130 Supersoft UTILITIES 1 £45
DATA FLOW £595 SUPERSORT for Apple £115 Supersoft UTILITIES 2 £45
DATA-VIEW £140 SUPERSORT update £25
FMS-80 £585 0. Broughton SEAL £30
FMS-80 demo . £60 GENERAL BUSINESS APPLICATIONS Supersoft ENCODE/DECODE 1 £45
Graffcom CM2020 Configurable Manager system £305 GARFFCOM (Requires C Basic) Supersoft ENCODE/DECODE 2 £70
MDBS — Micro DataBase System £500 Name and Address system £250 UNLOCK £55
Qption. DRS £175 Stack Control system £350
Option. QRS £175 Order Entry and Invoicing system £350 DESPOOL £50
Option . RTL £175 General Accounting system £400 207 £30
PERSDNAL PEARL £180 Company Sales system £450 BT-80 £130
SOFT-FLEX £150 Company Purchases system £450 LINK-80, PLILIB,LIB & XREF
Payroll system £500 PROGRAMMERS APPRENTICE £500
Padmede Sales Ledger £249 Annusal Payroll Maintenance £120 STRING/80 bit £55
Padmede Purchase ledger £249 INTEGRATED Accounting Package £1600 STRING/80 bit {source code option} £175
Padmede Sales invoicing system £249 Time Recording system £400
Padmede Nominal ledger £249 Management Information Plotting system £110
Padmede Stock Control £249 Lease, Hire, and Hire Purchase system £400
Padmede Incomplete records package £249 Postage & packing £3 UK
Project Cost Control/Job accounting £150 AVAILABLE IN ANY FORMAT Prices exclusive of VAT
o J
r N
SYSTEMS OF TONMORROW LTD.
™ 109c HIGH ST, CHESHAM, BUCKS, HPS 1DE.
TEL.(04AsS4) 786989 Tix. 837854 SOFT G
e -
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THE VERSATILE
COMPUTER

with the features you need for
TODAY and TOMORROW

! *Z-80 *Green phosphor
(8 bit processor) high resolution

*8088 ' screen
(16 bit processor) *Integrated
*]28K ram . floppy & winchester

| *803s keyboard | discdrives

processor | % *Detatched

¥$-100 slots | f(';gy‘L'L‘LTé‘

Almarc Data Systems Ltd, Almarc Data Systems Ltd,
Great Freeman Street, 18A Spittal Street,
Nottingham NG3 1FR. Marlow,

Tel: (0602) 52657 Bucks. SL7 1DB.
Telex: 37407 Almarc/G Tel: (06284) 6419,

DATA SYSTEMS

FOR TOMORROW'S SYSTEMS TODAY

@ Circle No. 175
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128 Kbytes of RAM memory as standard easily upgraded to a
massive 896 Kbytes ensures plenty of capacity for fully fledged
business software and associated record files.

Within the basic system is 1.2 Mbytes of floppy disk storage,
with 2.4 Mbytes double sided disks available as an option. More than
any other comparable personal computer.

As aresult, the Sirius is suitable from the start for large record
processing applications. And with 5 and 10 Mbyte Winchester disk
drives scheduled for early introduction, the Sirius can easily match
your own organisation’s growth.

SOFTWARE THAT TALKS BACK

And built into every Sirius is a revolutionary new concept:

An audio decoder that can play back verbal messages and prompts
under program instruction to assist the non-computer people to get
acquainted with the software more quickly.

NEW 16-BIT SOFTWARE

Allthe big namesinapplications software are ontheSsirius: ACT'S
Pulsar for accounting, wordsStar for word processing, MicroModeller
for financial modelling and SuperCalc the “spread sheet” program.

Plus the exciting SELECT the only word processor that teaches
you how to use it in less than 90 minutes.

And more than 100 top software companies are currently
developing specialist software for every business and profession

from the motor trade to solicitors.

‘ The ACT octagon encapsulates our philosophy of
providing users with a single source for their
computing solutions.
ACT products include personal computers — o
= network micro-computer systems — turnkey mini
computers and a total range of services, including

software development, computer field engineer-

\ ing, computer supplies, and a complete range of

Bureau services. |3
’ The eight specialist ACT companies are each leaders
‘ in their field and are wholly owned by Applied

Computer Techniques (Holdings) p.l.c., one of Britain's
largest and most successful computer companies.
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other pers al COmpute 3
Wlth 'Ehé two industry standard operat ng systems at 16-bit level —
MS-DOS and CP/M-86. Once again a guarantee now of the widest
choice of off-the-shelf 16-bit software.

And further operating systems are under development. The
much vaunted UNIX and a new system to support a low cost local
area network.

COMMUNICATIONS

The Sirius is the ideal communications system, with two
independent RS232 communications ports in addition to parallel
and IEEE 488 ports. Available NOW are all the facilities required to
communicate directly with large, mainframe computers.

Further backing is available by way of a dedicated Sirius
Training Centre, run by ACT and open to all.

To supportthe product ACT hasatrulyprofessional network of
systemsdealers, hand picked foritsknowledge of the business environ-
ment, enabling top quality support to always be close at hand.

ACT SIRIUS 1 — THE COMPLETE 16-bit personal computer.

To know more about the 16-bit ACT Sirius 1and itsexcitingrange
of 16-bit software, clip the coupon and
return it to:— “’| needto ~a

know more about

ACT (Sirius) Ltd., ~ j esipiiiadienes
w FREEPOST,
B63 1BR. Position: X
\
——1
W
werone———— 4
oy

1 . Name:
| Halesowen, West Midlands, I
: I (o015 ] 071 o |V

Or call for details now on

021-5012284 N

\ Price excludes VAT \

\ Telephone._____
P\ @ Circle No. 176 \ I may qualify for a dealership.
)

el
Please send a dealer
~ application packd ’
\ ’
-~ 95



The BBC Microcomputer System

96

@ Circle No. 177

“ n ]hether your interests lie in
business, educational, scientific,
control or games applications,

this system provides a possibility for
expansion which {s unparalleled in any
other machine available at present, com-
ments Paul Beverley in the July 1982
edition of Personal Computer World.

The BBC Microcomputer can genuinely
claim to satisfy the needs of novice and
expert alike. It is a fast, powerful system
genetating high resolution colour graphics
and which can synthesise music and
speech. The keyboard uses a conventional
layout and electric typewriter ‘feel’

You can connect directly* to cassette re-
corder, domestic television, video monitor.
disc drives, printers (dot matrix and daisy
wheel) and paddles. Interfaces include
RS423, inter-operable with RS232C equip-
ment, and Centronics. There is an 8-bit
user port and 1MHz buffered extension bus
for a direct link to Prestel and Teletext
adaptors and many other expansion units.
The Econet system allows numerous
machines to share the use of expensive
disc drives and printers.

BASIC is used, but plug-in ROM options
will allow instant access to other high level
languages (including Pascal, FORTH and
LISP) and to word processing software.

A feature of the BBC Microcomputer which
has attracted widespread interest is the
Tube, a design registered by Acom Com-
puters. The Tube is unique to the BBC

‘Microcomputer and greatly enhances the
expandability of the system by providing,
via a high speed data channel for the addi-
tion of a second processor. A 3MHz 6502
with 64K of RAM will double processing
speed;-a Z80 extension will make it fully
CP/M** compatible.

The BBC Microcomputer is also at the
heart of a massive computer education
programme. The government has
recommended it for use in both primary
and secondary schools. The BBC Computer
Literacy Project includes two series of
television programmes on the use and
applications of computers.

There are two versions of the computer.
Model A, at £299, offers 16K of RAM and
Model B at £399 has 32K of RAM.

For technical specification and order form,
send stamped addressed envelope to P.O.
Box 7. London W3 6XJ and for details of
your nearest stockist ring 01-200 0200.

*Model A has a limited range of ifiterfaces but can be
upgraded to meet Model B specification.

**CP/M is a registered trade mark of Digital Research.
The BBC Microcomputer is designed, produced and dis-
tributed in the UK by Acom Computers Limited.



Wego Computers Ltd

The Sequential Switching Unit for
powering up and down various
devices in the correct sequence. e T

£75 + VAT 66600

BackPack — A standby power supply that fits
internally within the PET and Disk Drive. It gives
at least 15 minutes to close the system down in
an orderly fashion. £140 + VAT

PR3
N

The Card Reader is now available
with an optical read head, which can The TNW 1000 — an output only
also read punch cards. addressable serial interface IEEE to
from £650 + VAT RS232C.£110 + VAT

Wego Computers Ltd
22a. High Street. Caterham. Surrey CR3 5UA
Tel: Caterham 49235 Telex 933660 WEGO-G

@ Circle No. 356

ror ZX 81 ano SPECTRUM
COMPUTERS

‘ (AND OTHER MODELS USING 9v DC ADAPTORS)

%)

withjm[=Adms— = 4

\
O 13.95 Lorm

PROTECT YOUR PROGRAMMES WITH THIS RECHARGEABLE BATTERY PACK
" AT LAST! The answer to one of the major problems facing !
personal computer programmers and users; — POOR MAINS
SUPPLIES CAUSING HAVOC, WHILE YOU SPEND HOURS
TRYING TO ENTER YOUR CAREFULLY PREPARED PROGRAM-

MES. ¢
Now Adaptors and Eliminators, who have produced nearly 70% L= E P |
of all ZX Mains Adaptors, bring you BATTPACK —arechargable — ————— — ~—~— — ~— — — — —— — — — — ‘

9V Ni-Cad battery pack and transient suppressor, housed in a
complementary black ABS case that simply plugs into your ZX
adaptor in seconds.

BATTPACK ensures the voltage into your ZX computer never
drops below 9V, thereby eliminating the possibility of a pro-
gramme crash because of a split second mains dropout! {(One
cycle is all it needs!)

BATTPACK also suppresses transients and RFI using carefully
selected capacitors. Your ZX Adaptor keeps the BATTPACK at
full charge even when in use — so its always ready for

: ADAPTORS AND ELIMINATORS LTD.14 THAMES ST LOUTH LINCS.
I
I
I
I
, \ |
emergencies. Even in the event of a full power cut BATTPACK |
|
I
I
I
e
1
I

PLEASESUPPLY_______(QTY) battpackK s
AT £13-95each PLUS £1-40 p/p
| ENCLOSE CHEQUE POSTAL ORDER FOR £

PLEASE CHARGE MY ACCESS/BARCLAYCARD/TRUSTCARD
ACCOUNTNo Lt L4 I I 4 1 LTI 1T i i1

SIGNATURE

will run your ZX computer for at least 30 minutes giving you
time to save your programme on a cassette or print a hard copy
on your ZX printer.

BATTPACK comes complete with all connecting leads and is
ready for use.

ORDER NOW — SAVE NOT ONLY YOUR PROGRAMMES BUT
ALSO YOUR TE/MPER!!

[NAME | |
| ADDRESS|
I
|

L1
L1

L1 ] 111
S NN (R (=Y
el L 11
L1 bl

— — ——

| |
I I
I |
I |

MAIL ORDER ONLY. PLEASE ALLOW 28 DAYS FOR DELIVERY.

ol—rHrH—rH

@ Circle No. 178
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y = ymax

Store the i
ignore all

il Conventional methods of storing hig

but clumsy. Yet by retaining only t
save both time and space. Graham Kir
where the space required is proportior

TO STORE AN average high-resolution pic-
ture about 8K will be used, and only
about a dozen pictures will fit on to a
single-density mini-floppy disc. Consider-
ing how much program could be fitted
into an equivalent space, when the pic-
ture could even be a blank screen, there
is surely some scope for improvement.
Reducing the amount of space needed
to store a picture can also lead to a
significant reduction in the time needed
to read the picture, especially if it is held
on a slow medium such as cassette. Un-
fortunately the storage of a picture will
always take longer than the conventional
storage routine because the more effi-
cient techniques have to look at each

pixel on the screen more than once. As

the amount of storage saved increases,
the routines for storing and reading the
pictures inevitably become slower and
more complicated; so a compromise must
be made between space saving and speed.

The standard way that manufacturers
use for storing high-resolution pictures is
to copy the area of memory that holds the
picture directly on to the disc. The state
of any pixel on the screen is independent
of its neighbours, so every pixel would
have to be stored separately.

However, more advanced storage sys-
tems will store the *lit” pixels and ignore
the large areas of *“unlit” pixels. When
reading a picture from a disc stored under
such a format the computer must first
switch off all the pixels on the screen. In
effect, rather than making a list of the
states of each pixel, the improved

98

methods are closer to storing the posi-
tions of the used pixels only. Consequent-
ly the amount of space used to store a
picture will be more or less dependent
upon the number of lit pixels on the

When the number of lit pixels on the
screen is greater than the number of unlit
pixels less storage space is used to store
the unlit pixels. The first step in a storage
program which makes use of this is to
count the number of lit and unlit pixels
and decide which it will store. Instruc-
tions to the disc have to be written so that
the reading program will know which
have been stored.

Many pictures do not make use of the
full screen but are drawn in the middle,
leaving a lot of unused space around the
border of the screen. The framing tech-
nique is designed to reduce the amount of
empty border stored on the disc. It works
by putting a close-fitting frame around
the figure on the screen, writing the size

y =l __% |¢
= |
/4
4
%%
screen.
7
N /
N S
=P |
Figure 1.

Figure 2.

exit — False

T
(loop)
1 = 01to x max

|

(loop)
y = 0toymax

pixel at
(x. y) lit

Left limit — x
exit — true

Is a picture ..
find other limits

next
X
unless
exit =
true

Na picture

and position of this frame to the disc, and
then copying the contents of each pixel
within this frame to the disc.

The amount of space used by this tech-
nique will obviously vary with the size of
the frame, and making predictions of the
number of pictures that you can store on
a disc is difficult. Also, if the disc is full,
one picture cannot necessarily be re-
placed by another if the new picture takes
up more space than the old one. The
problem does not arise with the tradi-
tional storage method, where the space
requirements are constant.

Unfortunately the technique puts a
single frame around any lit pixels on the
screen. If only the bottom-left pixel and
the top-right pixel on the screen are
switched on, the frame will still cover the
full area of the screen. Consequently it
uses slightly more storage than the tradi-
tional method, allowing for the frame size
and position to be stored. This is the
worst case possible using a framed stor-
age method; with most usual pictures a
good saving in storage is achieved, con-
sidering the simplicity of the technique.

The awkward part is putting the frame
into the correct position. It is done by
working from each of the four sides, one
at a time, and checking each row of pixels
parallel to the sides. You gradually work
inwards until a row is found which has a
lit pixel within it — see figure 1. Then the
position of each of these frame sides can
be stored and the area within copied.

An empty screen is normally detected
when the first side of the frame is moved
off the opposite side of the screen, having
failed to find any lit pixels. To overcome
this a special value for each of the frame
side positions is used when writing an
empty screen to the disc — a negative
value, for example.

An unmodified reading program could
use default values for the frame side
positions. When the first side of the
frame moves off the screen the positions
of each frame side would be adjusted to
point to a small one-pixel box anywhere
on the screen. The storage routine would
then proceed as though it had enclosed a
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pixels
others

solution pictures are reliable
sitions of used pixels you can
nks at storage strategies

the number of lit pixels.

real picture, but it would only copy this
single pixel to the disc.

The basic flowchart for the framing
part of the program is given in figure 2. A
better way of finding the limits of the
picture is to look at each pixel separately;
if it is lit then the co-ordinates of the pixel
are compared to the current values for
the picture limits. If it exceeds any of
them then the limits are updated as
appropriate. Figure 3 shows a flowchart
for this method.

Row storage deals with the picture one
row at a time. In a typical picture most of
the drawing is somewhere in the middle
of the screen — see figure 4. In any one
line taken from it, such as in figure 4b,
there is likely to be a large number of
unused pixels on either side of the cen-
trally placed used pixels.

The theory behind row storage is that it
should be possible to save a lot of space if
only the used part of the row is stored,
having specified whereabouts on the line
it started. For each row the computer
starts by counting how many unused
pixels there are to the left of the first used
one, then it counts the unused pixels to
the right of the last set one. Then the
number of pixels in the used part of the
row is calculated by subtracting from the
line length the total number of unused
pixels. Finally the computer stores the

Figure 4 and 4b.

| & a— — —

= g v
A

B C
Unused pant at Unused part at end
start of line. of line.
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Top — O
bottom — ymax
left — xmax
right — 0
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(loop)

X = 0 to x max

[

(loop)

rY = 0to y max

Update limits

Update limits

Top — y

Bottom — y

e

|

Left — x
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<
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Right — x
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<

1

Figure 3.

number of unused pixels before the used
part, the length of the used part, followed
by a number of bytes containing the used
portion of the line.

Problems with row storage start when
you come across empty rows. One solu-
tion is to have top and bottom cursors as
for framed storage but this does not help
when there are unused rows in the middle
of the picture. When they are present it is
best to use a special value for the start
position of the picture, which the reading
routine will recognise as indicating an
empty line. Figure 5 shows the flowchart
for this technique and figure 6 illustrates
how the storage saving is made around
the border of the picture. It is easy to see
from this the increase in the saving com-
pared to the framed method. However, a
lot of extra information must be written
to the disc or tape which is not needed in
framing.

Row storage is like framed storage with
flexible cursors either side of the picture

| and solid cursors above and below it.

They eliminate the need for storing the
empty border around the periphery of the
figure; so if you have a picture with only a
small border but a lot of unused space
inside it neither row nor framed storage
will be much use. In such situations a
method is needed which finds unused
areas no matter where they are in relation |
to the borders of the screen.

Block storage splits up the screen into
small squares. Each square is stored inde-
pendently, but only if there are pixels set
within it.

Figure 7 shows an example picture
already divided into squares. The com-
puter scans each square in turn to deter-
mine whether any of the picture falls
inside it. If the square is found to be
empty the program goes on to the next
square. If the square is used it is stored.

In practice it is slightly more compli-
cated: although the squares used by the
picture are stored, the reading routine
does not know where to put them when
reloading the picture. After each square
has been scanned once, the storing
routine writes a 1 or a 0, depending on
whether the square is used or empty. This
is followed by the contents of the square,
if any. Looking at the storage media as a
line of bits it might appear as in figure 8.

The reading and writing routines must
work on exactly the same storage
structure or you will end up with total
gibberish. The data is insecure under this
format: if the state of the bit specifying
whether the block was used or unused is
altered, then all the information follow-
ing it is corrupted. For example, if a bit

(continued on next page)

99




Figure 5.

| Find top position of cursor |

1
[ Find bottom position of cursor |

Loop between top and bottom
positions of cursor, (one row at a time)

!

Is
current row,

Yos &—
empty?

A — length of.row

A — number of unlit pixels before first

used one

1

C — number of unlit pixels after last

used one

]

B — length of used part of row

= length of row-A-B

|

Store A and B

I

Does B = 0?7

v
No

A+ 1and A + B.

Store pixels on line between positions;

(A and B are shown in figure 4b).

(continued from previous page)

specifying an empty block is changed to
show a used block, then the next bit —
previously showing the state of the next
block — is taken as the first pixel to be
transferred to the screen, and so on.

The easiest way around this is to write
the block-specifying character a number
of times, typically five or seven. An odd
number is necessary sa that the reading
routine can make a majority decision as
to what follows.

One of the constraints imposed by
simple blocking is that all the blocks have
to be the same size, which because of the
square graphics grid must be rectangular.

100

The unused spaces in any graphics picture
are pretty random in shape. So if a ran-
dom unused point on the screen is
picked, there is no way to predict where
the closest used pixel is. Conversely if the
current pixel is unused the chances of
reaching a used pixel increase as you
move away from it. It follows that the
ideal block shape is a circle, but since
only rectangles are used the best shape
seems to be a square.

The size of the blocks determines what
the maximum storage saving will be.
With numerous small blocks the chances
of each block being empty will be good
but there will be a lot of extra block-

specifying bits which have a fixed storage
requirement. Conversely by using fewer
but larger blocks the fixed storage re-
quirements are reduced by cutting down
on the number of block-specifying bits.
The chances of having an empty block are
reduced, but whenever there is an empty
block the storage saving is very good.

It is surprising how many pixels will fit
into what appears to be a very small area
when mapped out on the screen. On a
screen measuring 300 by 250 pixels there
is enough space for 750 blocks each hold-
ing 100 pixels. These square blocks would
have sides of about 0-25in., but for each
of these 750 blocks you will need to use
some bits to specify whether the block is
used or not. Fortunately there are always
enough empty blocks to bring the net
storage requirements below that of the
traditional method.

There is not really any accurate way to
work out manually the best block size.
The most effective way to find it is by
writing a program and then modifying the
block size until a reasonable overall stor-
age reduction is achieved. Square blocks

with sides measuring somewhere between |

10 and 30 pixels may be used as a guide-
line. But it might be worth going down
to sides of two pixels. The more blocks
there are the more constant the storage
reduction will be. So to use the routine
for general-purpose storage it is better to
keep the blocks quite small.

One difficulty common to writing
block-storage programs is knowing what

to do when the blocks cannot cover the’

screen, leaving a small border on two of
the sides — see figure 9. The best

approach is to use a grid of blocks that is .

slightly larger than the screen. Any points
outside the screen are assumed to be
empty. Using this method the reading
and writing routines stay simple, and
there is very little extra storage needed
because these partially used blocks have
fewer points actually on the screen.
Those off the screen are empty so there is
a lesser chance of them actually being
used.

Intelligent blocking is a development
which allows the program to find the best
block size for itself. As the block size is
no longer constant it will have to be
stored before the picture. There is no
need to store the number of blocks hori-
zontally and vertically on the screen be-
cause this can easily be calculated by the
reading program. The way to change the
number of bits given over to the block
specification part, BSP, can be stored as
well. Alternatively this can be left to the
reading program to work out from some
predefined protocol such as a table relat-
ing BSP size to the size of each block.

The storage routine is given a number
of different block sizes that it may use;
how many depends upon how long you
are prepared to wait for a picture to be
stored. It then calculates how many bits it

(continued on page 105)
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Youll never forget your first

TMIK 300 micro

Neither shall we

The TMK® 300 microcomputer offers the small business an unbeatable combination
of performance, versatility and low cost.

But when you buy a TMK 300 you're not buying just a microcomputer. The
full backing of PHL, one of the country’s leading distributors of computer
peripherals, and systems expertise of Nippon-Univac are included with the
package.

A full suite of software for all tasks, including remote diagnosis, has been
developed by Nippon-Univac for the TMK 300 Series but the machine fully
supports any CP/M® program packages.

No matter which dealer you buy from, the servicing and after-sales support
comes direct from PHL, so you can be sure that your micro will get dedicated care
and attention from experienced people who understand you and your needs.

Find out more about the TMK 300 and PHL. The combination will make your
first micro unforgettable — for all the right reasons.

kb g
4 I34048e |
..=...'=.’ AesaeEs

Peo.ple & Peripherals
that connect with your needs

1 |
®TMK is the registered trade mark of Toya Menka Kaisha.. *CP/M is the

STANDARD SPECIFICATION
64K RAM, 4K shadow ROM

2 x 8085 microprocessors

Intel Multibus® compatible
Business graphics set

22 x user programmable
function keys

Numeric keypad

Cursor control keypad

2 x RS232C |0 ports (expandable)
1 x Centronics compatible
printer port

Disc operating system includes
SBASIC, sort, merge and other
utilities

TMK 320 - 2 x 5% inch single
sided, double density discs.
300Kb/disc formatted

TMK 330 —- 2 x 8 inch double
sided, double density discs.
960Kb/disc formatted



- Ihe new Dragon 32.
So well designed,

youll even
understand this ad.

If youre already a computer expert, may
we refer you to the box of technical specifi-
cations displayed opposite.

If youre not, may we refer you to the new
Dragon 32 Family Computer. A computer so
easy to understand, you won't understand
why all the others seem so difficult.

AndthenewDragon32 costsunder£200.

32K RAM FOR UNDER £200¢*

When youre comparing computers, the
first thing you need to know is the size of
the memory. In plain English, the Dragon has
approximately 32 thousand units of Random
Access Memory. (32K RAM for those who
prefer to be blinded by science.) This means
that the Dragon's memory is at least twice as
powerful as its competitors:

Withamemory this powerful,theamount
of information the Dragon can store is liter-
ally vast. But the Dragon doesnt just make it
easy to store information. It makes it easy to
use, too.

USER-FRIENDLY?

You may have heard of the term‘user- ¢
friendly.’ Reverting toplain Englishonce
more, this means simply that the com-
puter will go out of its way to under-
stand you, rather than vice-versa.

'The Dragon 32 is so user-
friendly, it practically licksyourhand.

o

You tap (literally) its vast resources
through a beautifully-designed keyboard
that's as easy to use as a typewriter.

On this keyboard, you type in a language
whichis surprisingly close to the English you
talk every day. The Dragon 32 will receive
your order. Under-
stand it. Send it to
the appropriate
section of its
massive brain.
And then display
the appropriate
information on
your screen. All
before you can
say ‘gobbledy-
gook:

*TV not included in price.




SPECIFICATIONS

6809E MICROPROCESSOR. Pet, Apple, Atari 400,
BBC Micro,and VIC 20 still have the less powerful 6502:

32K RAM (as standard). At least twice the power of
similarly priced machines. Expandable to 64K RAM.

EXTENDED MICROSOFT COLOUR BASIC (as standard).
Featuring: ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using).
ADVANCED SOUND 5 octaves, 255 tones.
AUTOMATIC CASSETTE RECORDER CONTROL.
FULL EDITING withINSERT and DELETE.

PRODUCT| § | %2 | 33 | 5 2 | 23
(@]@]
AEAEIERERE:
o) o Z > A
Z G >
FEATURE w | X
PRICE £199 | £125 | £175 | £190 | £199 | £300
STANDARD
| RAMSIZE 32K | 16K | 8K | 5K | 16K | 16K
STANDARD
AVAILABLE

RAMFORHIGH | 26K | 9K | N/JA|N/A | 14K | 3K
RESOLUTION

9 COLOUR, 5 RESOLUTION DISPLAY. Sl

— : P EXTENDED
USE WITH ANY UHE TV and/or separate PA.L. monitor. I};A/I\CFCO:SOFT ves |no Invo |no [nvo [No
PROFESSIONAL QUALITY KEYBOARD. S
Typewriter feel. Guaranteed for 20 million depressions. STANDARD

~ ' PROFESSIONAL-
PRINTER (Centronics parallel). TYPE vs (no |ves |ves |ves |ves |
JOYSTICK CONTROL PORTS. KEYBOARD
FIRE YOUR IMAGINATION. BRILLIANTLY SIMPLE GUIDE.

Learning how to use the Dragon 32 wont
cause you to experience any problems.
Learning what you can use it for will cause you
to experience something entirely different.

Delight. Surprise. Fascination. And
challenge.

'The Dragon offers a range of some of the
most popular computer games in the world.
From those celebrated space battles to mind-
boggling adventures in seemingly unfathom-
able dungeons and caves.

As if by magic, a simple typed message
will command the Dragon to create your own
drawings. Then it will colour and paint them
in 9 colours.

And it’s clever enough to create virtually
any image you want - circles and arcs as well
as straight lines.

'The Dragon will also play and compose
music with you, with a range of 5 octaves. And
it works with any UHF TV or PAL monitor.

LEARNING THROUGH PLAYING.

All of this makes the Dragon the ideal
machine to build your childrensinterest in the
world of computers as they become increas-

ingly more vital School-children already
enjoy using computers.
' The Dragon is the first computer
) specifically for the family - so by enjoy-
ing yourselves at home, you and your
children cansoonbecome expert
enough to create your own programs.

'The Dragon is living proof that you dont
have to be an expert in computerspeak to be
an expert in computers. It comes with the
easiest-to-understand instruction manual
ever written for a home computer.

Every step, every explanation, is made
clear - even if youre a beginner. In minutes, it
will show you how to write a simple program.
Within hours, youll be fascinated. And from
then on, youll continue to be astounded by
the new world which the Dragon’s power and
versatility will open up to you.

See the new Dragon 32 in your High
Street. At under £200, its not just the first
family computer It also has all the features an
expert could wish for.

Except perhaps the jargon.

DRAGON 32

The first familycomputer

To: Jean Webster, Dragon Data Ltd, Queensway, Swansea
Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651.

Please send me further information about the Dragon 32.

Name

I Address : I

@ Circle No. 180 03



—Ietterquah
Y printing
from your micro
“for der £500

Minimum controls. Snap-on
daisywheels. Drop-in ribbon cassettes.
The TP-1 is as easy to use as it is readily

affordable.
Now letters, documents, forms,
/ reports, price Ilsts and data sheets — all
can be printed with the image you deserve.
For instant information, complete and
mail the coupon.

The Smith-Corona TP-1

Daisywheel Text Printer. '
Fully formed executive
quality printout. Letters of real
character. For the price of a
matrix printer.

The TP-1 costs just

£485, plus VAT. Interfaces with
all popular microcomputers (Serial,

Parallel and |EEE). - B - - e e e e e
an with word processors To: Butel-Comco Ltd., Garrick Industrial Centre,

Can be used~ 1 P i Garrick Road, London NW9 6AQ.

or small business systems. Butel-Comco Limited

Yes, send details of the TP-1.
Name

1

]

Garrick Industrial Centre, i

Garrick Road, |

London NW9 6AQ. 1

Telephone: 01-202 0262/2277 |
Telex: 47523 : Address

!

1

|

]

1

i

1

]

1

Company/Occupation

Tel

Computer details:
Make. Model Interface

Technology for business

- - - e = o ]

Software application

A Butel Technology Company - Consultancy - Software - Turnkey Systems - Microcomputers - Communications and Terminal Equipment

@ Circle No. 181
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(continued from page 100)
needs to store the picture using each size
before selecting the best one to use.

For each block size the program does
the first part of the block-storage routine
where it counts the number of blocks that
it will have to store. Then it works out the
total storage requirement by multiplying
this number by the number of pixels in
each block and then adding the space
taken up by the BSPs, found by multi-
plying the number of bits per BSP by the
number of blocks on the screen.

Small blocks behave very much like
pixels; groups of them occur used or
unused. So if these smaller blocks are put
into larger ones there should be extra
benefit as single blocks reduce the stor-
age requirements. These blocks could
always be put into other blocks, and so
on, until there is one big block covering
the whole screen. To store an empty
screen, the block-specification part for
the single very big block would show it to
be empty so the space taken to store the
picture, excluding file headers, etc.
would be less than a byte.

If each block is square and has four
smaller blocks within it the length of the
~des of each block must be a power of 2.
At the lowest level, this ensures that the
blocks have side lengths of one pixel,
though it is probably not the most effi-
cient format. With most microcomputers
you will need to- use an initial block size
of 512 by 512 to cover the screen as the
resolution is always greater than 256 on
one of the axes.

GRAFHICE,

s

v

i

.

-

-

Extra
using

Figure 6.

Area saved using
framed storage

area saved
row storage

Since the screens are not square a large
part of this initial block will lie outside
the graphics area, as in figure 10. Yet as
all the parts off the screen are assumed
unused, for a typical size of 320 by 240
only 37 bits will be wasted using the
outsize initial block.

The various levels of blocks in the
program make the storage process quite
difficult to understand. Figure 11 shows
how a very simple picture on a square
screen would be stored. The initial block
has sides of four pixels and the program
looks at blocks within blocks in the order

| top-left, top-right, bottom-left, bottom-

right.
The same process is repeated over and

Figure 8.

Assuming that the squares are scanned left to right
starting at the top left hand corner of the screen.

u— 1 o
Contents of

block 1. Contents of

block 2. Cantents of

block 4. Contents of
block 5.
over again at each level, making the

program ideal for a recursive solution.
Only the block size and position differs at
each stage and this can be catered for
with three parameters which are passed

(coniinued on page 107)

Figure 7.
1 2 3
)
(
Ve
4 5 6
Figure 9.

Shaded-area represents
<« the portions of the
blocks lying outside
the screen.

Figure 10.
320
4
S| SCREEN
o
b
Initial block
of 512 by 512.
A
512

The shaded area shows

wasted using multiple blocking, however this

‘waste’ only occupiss a
storags.

the large amount of space

bout 5 or 6 bytes during
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Designed for expanding minds

The Tuscan S100 can read and
write in 18 different disc formats
including IBM, RML 380Z, and
Slfl)perbrain, plus many more
CP/M based machines. Now with
optional IEEE interface and high
definition colour graphics. The
versatility of the S100 Bus and
CP/M make an investment in
Tuscan S100 an investment in the
future.

Communication with minis
and mainframes? - no problem!
With four different
communication options, Tuscan

Plotters and colour printers?
- no problem! Tuscan S100 is just
about the most versatile cost
effective micro around. 5 or 8/
hard or flexible, disc drives mean
Power at your fingertips. We go

or capacity at low cost plus

professional expertise. Send for
our prices now - and a list of
references. (Just in case you
want to check our track record.)

Transam Microsystems Ltd.,
59/61 Theobalds Road,
London W.C.1.

S100 looks and feels like an Telephone 01-405 5240/2113
intelligent terminal. T
‘ | ‘ ' MICROSYSTEMS LIMITED

@ Circle No. 182
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(continued from page 105)

down from the level above. The para-
meters specifying the position of the
block give the x- and y-co-ordinates of
the extreme bottom left-hand pixel in the
block. As these blocks are square you
only need give the length of one of the
sides which is the other parameter.

When the subroutine calls itself, new
variables are formed, totally independent
of those at other levels even though they
have the same names. Though this is
normally a stumbling block when Basic is
used, it is readily illustrated by the simple
Pascal listing of the recursive procedure
in figure 12.

The storage is initiated by a call to this
procedure from the main Pascal program
which, for the simple example in figure
11, would be:

doblock (4,0,0)
On entering the procedure four variables
are created: blocksize is given the value
4, cornerx becomes 0, and cornery be-
comes 0; the remaining variable has space
reserved for it.

The procedure starts by using a func-
tion called Blockempty. It scans the
entire area of the current block and re-
turns the Boolean value “true” only if
there are no pixels set inside the block. If
this is the case the procedure stores a 0
and ends at this level. The variables set
up inside it are then disposed of.

(continued on next page)

1

0 :
o 1 2 3
Scans second block
Finds set pixel
Stores 1 to show block is used
At lowest level — side length of block is one
pixel — so cannot go to a lower level

W

2 h
1

0
O 1 2 3

Scans third block as‘this level
Finds nothing '
Stores 0 to show block is not used
No need to check lower levels

1

00123

The program scans the current block

_Finds a set pixel

Stores a 1 to show that the block is used
Not at lowest level so checks each block
within itself

00123

Scans second block

Finds a set pixel

Stores a 1 to show block is used

Not at lowest level so checks each blocl
within itself .

1

00123

Scans third block

Finds set pixel

Stores 1 to show block is used

At lowest level so cannot go lower

1

O0123

Scans fourth block

Finds nothing

Stores 0 to show that block is not used
No need to check lower levels

Last block at this level so goes up a level

r
3
b
1
G0123

Scans first block

Finds nothing

Stores 0 to show block is not used
No need to check lower levels

(]

o
o 1 2 3

Scans first block

Finds nothing

Stores 0 to show block is not used
No need to check lower levels

()

1

O0123

Scans fourth block

Finds nothing

Stores 0 to show block is not used

No need to check lower levels

Last block at this level so goes up a level

On return to initial level:

No blocks left at this level

Highest level, so finish
Total storage by this new method: nine bits
Total storage by conventional method: 16 bits

Figure 11. Multiple blocking.
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Figure 12.

var smallblock :integer;
begin

then store (0)
else begin
store (1);
if blocksize > 1
then begin
smallblock:=blocksize/2;

end
end
end;

Figure 13.

var thing,smallblock :integer;

end;

procedure doblock(blocksize,cornerx,cornery:interger);

if blockempty(blocksize,cornerx,cornery)

doblock(smallblock,cornerx,cornery+smaliblock);
doblock(smallblock,cornerx+smallblock, cornery+smallblock);
doblock(smallblock,cornerx,cornery);
doblock(smallblock,cornerx+smallblock,cornery)

procedure readblock(blocksize,cornerx,cornery:integer);

readblock(smallblock,cornerx+ smaliblock, cornery+smallblock);

begin
read(thing);
if thing=1
then begin
if blocksize=1
then plotpixel(cornerx,cornery)
else begin
smaliblock:=blocksize/2;
readblock(smallblock,cornerx,cornery+ smallblock);
readblock(smallblock,cornerx,cornery);
readblock(smaliblock,cornerx+smallblock,cornery)
end
end

else clearblock(blocksize,cornerx,cornery)

*

(continued from previous page)
If the Blockempty function returned
the value “false” a 1 is stored and the

program has to go down to the next level, .

if it can. It checks to make sure that the
current block is not a pixel, and if it is the
procedure finishes. As long as the length
of the sides is greater than 1 it will
proceed to the next level, where the
length of the sides is half the current
value.

It starts by calculating this value

small block: = blocksize/2
Then it has to repeat the Doblock proce-
dure for each of the four blocks inside the
current one.

Although the workings behind this
program appear complicated the only dif-
ficult part is coming to grips with the
concept of recursion. An added benefit
with the recursive solution is the size of
the program: you should be able to fit
both string and reading programs into the
space occupied by any of the other pro-

108

grams which have been described so far.

A Pascal listing for the reading pro-
gram is given in figure 13. It is virtually
identical to the storage routine, so if
space is at a premium they can easily be
merged. Like the storage program the
routine is initiated by a call from the main
program. For the simple case in figure 11
this would be

readblock (4,0,0)
The variable “thing” is the bit value read
in from the storage device; the procedure
‘““clearblock’ switches off all the pixels in
the current block.

One useful development of multiple
blocking is to use a process where the
number of blocks within blocks can be
made dependent upon the level. This
allows the initial block to be made rec-
tangular so that it fits the screen much
better than the previously adopted
square. Moreover it makes it possible to
experiment with different numbers of
blocks at each level, which is particularly

— [[EEE—

useful since most space in multiple block-
ing is used up in higher levels. ‘

The storing and reading programs
would need to be-substantially modified
to cater for these variable blocks. A
global array would be set up to hold all
the side lengths — for both x- and y-axes
— at each level. The parameters passed
between the doblock procedures would
be the position of the block, as before,
and the current level of the procedure,
allowing the procedure to determine
what block dimensions to use by looking
at the array. As there is a different num-
ber of blocks inside each block at each
level you would have to use a pair of
loops in the part of the procedure where
the internal blocks are called.

Defining a pixel as used or unused, lit
or unlit is fine for a computer where you
only have the background and one plot-
ting colour to deal with, but what if you
have a number of different colours to
store? The first step in storing a colour
picture is to decide on a binary code for
each colour and store the code for the
selected background. It is best to store
separately the plotted part of each colour
as though each colour were on a separate
screen. Alternatively you can assign to
each pixel a fixed number of bits on the
storage media and store a colour code
rather than the single bit saying whether
the pixel is on or off. Unfortunately this
can only be used with traditional, framed
and row storage.

Treating each colour as though it is on
its own screen allows the storage program
to take each plotted colour one at a time,
after storing the background colour, and
store it as though the pixels which match-
ed the colour are lit, while all the others
are unlit. There is an obvious disadvan-
tage in the storage program having to
repeat the entire storage process for each
colour, though it cannot easily be
avoided.

Extra storage saving can arise from the
way colour is often used in “lumps” to
give the picture areas of colour. Row- or
frame-storage techniques are particularly
effective at dealing with this situation. In -
one modified form of multipie block stor-
age an extra bit is used after the block-
specification part to show whether the
whole area of the block is filled with the
current plotting colour. If it is, then there
is no need to go to lower levels. The
storage reduction is, as usual, dependent
on the pictures, but a general guideline to
follow is that the larger the areas of
colours the better the saving.

Each of the available storage methods
has its particular good and bad points,
and to minimise the bad points it may be
worth trying to combine two or more. For
example, you can frame the picture and

then store whatever is in the frame, using

multiple blocking. Alternatively you
could try splitting the screen up into
blocks and using the frame technique
inside each block. 4]
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= At£299itsverylitde. At 64K its verylarge.

The @l’ from Commodore.

This is the new Commodore 64 Personal
Computer.

It costs £299. Not bad for a brilliant piece
of technology with a 64K memory.

But then, it's a Commodore.

And as one of the world’s leading high-
performance micro-computer companies, we're
notexactly unknown when it comes to outstanding
achievements.

The Commodore 64’s nearest rival - if that's
the word - costs over half as much again.

Here is the specification, a comparison with
the Apple II, and a coupon.

The rest is up to you.

1. A total memory capacity of 64K; 38K
directly available to BASIC. When not using BASIC
a full 54K is available for machine code programs.

1o 2. Interface adaptors will allow the use of a

complete range of hardware peripherals including
disk units, plotter, dot matrix and daisy wheel
printers, Prestel communications, networking and
much, much more.

3. A complete range of business software
including word processing, information handling,
financial modelling, accounting and many more
specific application packages will be available.

4. Other computer languages such as LOGO,
UCSD PASCAL, COMAL and ASSEMBLER are
being developed. Existing VIC and 40 column PET
BASIC programs can be easily converted.

5. The powerful sound chip gives 3 totally
independent voices each with a range of 9 octaves.
User control over music envelope, pitch and
pulse shapes provides the ability to make your
Commodore 64 sound like a variety of musical
instruments, solo or in harmony.

6. 62 predefined graphic characters plus




full alpha numerics with upper and lower case
letters, all available directly from the keyboard
and displayable in normal or reverse video in any
of 16 colours.

7. 40 column by 25 lines colour display.
In high resolution graphics mode, a bit mapped
screen gives 320 x 200 individually addressable
pixels.

8. The dedicated video chip allows the use
of high resolution multi-coloured “Sprites”
{moveable object blocks). Sprites can be moved
pixel by pixel, independently of anything else on
the screen.

9. Sprites can also be set up in 8 “layers”
giving full 3 dimensional effects with, if required,
automatic collision detection between sprites and
any other screen object.

10. Machine bus port will accept ROM
cartridges for many applications, including

business, educational, home and leisure software.

11. A second processor option using the Z80
gives the Commodore 64 the ability to support
Cp/M®

HOW COMMODORE PIPS APPLE.

FEATURES COMMODORE APPLE I+
Base Price £299* £499*
ADVANCED FEATURES
Built-in user memory 64K 48K
Programmable YES YES
Real typewriter keyboard YES (66 keys) YES (52 keys)
Graphics characters

{from keyboard) YES NO
Upper & lower case letters YES NO**
Function keys YES NO
Maximum 54" floppy 170K.B. to

disk capacity per drive 1MB. 143K B.
AUDIO FEATURES —
Sound Generator YES YES
Music Synthesizer YES NO
Hi-Fi Output YES NO
VIDEO OUTPUT
Monitor Output YES YES
T.V. Output YES EXTRA
INPUT/OUTPUT FEATURES
Cassette Port YES YES
Intelligent Peripherals YES YES
Serial Peripheral Bus YES NO
ADDITIONAL SOFTWARE FEATURES
CP/M® Option

{over 1000 packages)  YES YiES
External ROM cartridge

slot YES NO

"EXC. VAT -DETAILS CORRECT AT TIME OF GOING TO PRESS
**UPPER ONLY

CP/M™IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC.
® Circle No. 184

C: commaodore

For more information on the powerful new
Commodore 64, and the address of your nearest
Commodore dealer, telephone or write to us at:

The Commodore Information Centre,

675 Ajax Avenue, Slough, Berkshire SL1 4BG.

Telephone: Slough (0753) 79292.

NAME
POSITION
COMPANY
ADDRESS

65PCO11/82
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HOW TO USE YOUR PRINTER
WITHOUT WASTING
COMPUTER
TIME:

Your computer is capable of sending data at many thousands of characters
per second but the fastest Epson can only print 100 characters per second
and most daisywheel printers are even slower.

This means your computer is forced to wait for the printer to finish one line
before it can send the next. A costly waste of time.

THE NEW SPRIINTER ACCEPTS DATA AS FAST AS YOUR

COMPUTER CAN SEND IT.
SPRIINTER stores the data in its own memory buffer and then takes control

of the printer. This frees your computer for more productive functions.

Problem: Connecta 20 character per second
Word Processor serial printer to your
computer but don’ttie the computer up
for 20 minutes during a 25,000 character
print.

Answer: SPH][HTEH

Problem: Attach aletter quality serial printerto a
parallel output computer for Word
Processing.

Answer: SPH][HTEH

Problem: Save money by attaching a low cost
matrix printer to a serial output
F computer.
Answer: SPH][HTEH

Problem: (Insertyourinterfacing problem here)

Answer: SPH][HTEH
SPRINTER COSTS £249.00 including P&P (VAT extra)

SO WHY WASTE ANY MORE TIME?

CALL US NOW FOR YOUR SPRIITER AND LET
YOUR COMPUTER GET ON WITH SOME REAL COMPUTING.

EXCELLENT
FOR
GRAPHICS

WOKINGHAM, BERKSHIRE, RG11 5LH
Telephone 0734 786635 or 791678, Telex 847783 GDB CS G

SPRINTER i1s A TRADEMARK OF MUTEK.

g‘ GB COMPUTER PRODUCTS LIMITED, 14 GREENWOOD GROVE, WINNERSH,

@ Circle No. 185
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to come

10 REM BRAPHICS MOLECULAR VIBRATIONS 6/9/81 DRB

20 REM AVOID HBR COMMAND OVERWRITING PROGRAM

30 HIMEM: 42151

40 LOMEM: 16384

50 PRINT *"HOW MANY ATOMS IN THE MOLECULE"

60 INPUT J:J =J - 1

70 P = B: REM EACH VIBRATION DIVIDED INTO EIGHT PARTS; NB P=4,0=2 GIVES A
MUCH FASTER, BUT JUMPIER VIBRATION

80 @ = 131 REM AMOUNT BY WHICH M 15 INCREMENTED EACH TIME

EACH PART OF THE VIBRATION IS PLOTTED

90 R = 4: REM VALUE OF M AT WHICH THE VIBRATION CHANGES DIRECTION

100 M = @: REM INITIAL VALUE IS FIRST INCREMENT OF M (M IS A COUNTER FOL
LOWING THE PROGRESS OF THE VIBRATION

110 XAX = - 1000:YAX = - 1000:YI = 1000:XI = 1000: REM SET INITIAL MAX
AND MIN VALUES OF X AND Y

120 DIM X(¢(J): DIM Y(J): DIM XX(J): DIM YY(J): DIM I(J): DIM NX(J): DIM NY
(J): DIM VX(J): DIM VY (J)

130 DIM NOCGJ),MOGI)

140 DIM M(J): DIM N{J): DIM BX(J): DIM BY(J)

150 DIM CY(J): DIM CX(J):

160 DIM A(23)

170 PRINT : PRINT : PRINT "TYPE IN THE X,Y COORDINATES, SEPARATED BY A CO
MMA, OF EACH POINT IN TURN"3 PRINT

180 PRINT "3 DECIMAL PLACES IS AMPLE"

190 PRINT : PRINT "START A NEWLINE FOR EACH FAIR OF COORDINATES": PRINT

200 FOR I = O TO J: INPUT X(I),Y(I):Y(I) = = Y(I):

210 REM THE 0,0 COORDINATES ARE AT THE TOP OF THE SCREEN ON THE APPLE!

220 REM FIND MAX AND MIN VALS OF X,Y FOR SCALING PLOT

230 IF x(I) > XAX THEN XAX = X(I)

240 IF Xx(I) X1 THEN XI = X(I)

250 IF Y(I) YAX THEN YAX = Y(I)

260 IF Y(I) < YI THEN YI = Y(I)

270 NEXT I

LT )

280 PRINT : PRINT "WOULD YOU LIKE TO REPEAT ANY POINT?": GET ANS$:
290 IF ANS$ = "N" THEN 340
300 IF ANS$ = "Y" THEN TEXT : FOR I = 0 TO J: PRINT "NUMBER= ";(I + 1),X

(1), - Y(I): NEXT I
310 PRINT : PRINT "WHICH NUMBER?": INPUT NO
320 NO = NO - 1
330 PRINT "COORDINATES?': INPUT X(NO),Y(ND):Y(NO) Y(ND): GOTO 280
340 REM FIND SCALEFACTOR AVOID ZERODIVIDE
350 IF YAX = YI THEN YSC = 140 / (XAX - XI): BOTO 390
360 IF XAX = XI THEN XSC = BO / (YAX - YI): GOTO 410
370 YSC = 80 / (YAX - YD)

380 YSC = SGN (YSC) * YSC

390 XSC = 140 / (XAX - XI)

400 XSC = SGN (XSC) * XSC ¥ 1.S5: REM  THIS SCALEFACTOR SHOULD 3/4 FILL T
HE SCREEN

410 IF YSC > = XSC THEN SC = XSC

420 IF YSC < = XSC THEN SC = YSC

430 REM MOVE PLOT TO 140,95

440 XPLUS = 140 - (SC * (XAX + XI) 7/ 2)
450 YPLUS = 95 - SC * (YAX + YI) / 2
460 REM CALCULATE X,Y FOR PLOT

470 FOR I = O TO J

480 BX(I) = XPLUS + SC % X(I)

490 XX(I) = INT (BX(I))

500 BY(I) = YPLUS + SC ¥ Y(I)

%10 YY(I) = INT (BY(I))

520 REM x¥PRESERVE X,Y COORDINATES IN CX,CY X
530 CX(I) = BX(I):CY(1) = BY(I)

540 NEXT I

550 HBR : HOME : HCOLOR= 7: REM SET GRAPHICS CLEAR TEXT MOVE PROMPT : VT
AB 24

S60 FOR I =0 T0 J

570 HPLOT XX(I),YY(I)

580 NEXT I

590 GOSUB 1140

6500 VTAB 24: REM PROMPT AT BOTTOM OF SCREEN

610 PRINT "HOW MANY BONDS ARE THERE'

620 INRUT K:K = K - 1

630 REM ESTABLISH CONNECTIONS BETWEEN ATOM POSITIONS

I 640 PRINT “TYPE IN THE ATOM NUMBERS BONDED TOGETHER, IN PAIRS, SEPARATED
BY COMMAS"

650 FOR I = O TO K

660 INPUT NOCI),MO(I):M(I) = MO(I) — 1:N(I) = NOC(I) - 1

670 POKE - 16297,0: POKE 16304,0: REM HIGH RESOLUTION GRAPHICS BACK
ON REPLOTTING CONNECTIONS

680 HCOLOR= 7: REM PLOT ATOM CONNECTIONS

690 HPLOT XXAINCI)),YYU(NCI)) TO XX(MCI)),YY(M(I))

700 NEXT I

710 VTAB 24

720 PRINT "WOULD YOU PREFER TO REPLOT THESE CONNECTIONS?": BGET ANS$

730 IF ANS% = "Y" THEN TEXT : PRINT "Y-REPLOT, G-END, SPACEBAR-C

ONTINUE": PRINT : FOR I = O TO K: PRINT NOCI),MO(I): NEXT : GOTO

640

740 REM RESET ORIGINAL VAL
UES TO VARIABLES AFTER FINISHING A VIBRATING SET OF COORDS SO MORE VI
BES CAN BE INPUT

750 FOR I =0 TO J

760 BX(I) = CX{(I):BY(I) = CY(I)

770 NEXT I

780 IF ANS$ = "0 THEN TEXT : PRINT "TO ENTER NEW COORDINATES TYPE RUN

"1 END (listing continued on next page)

Shapes of molecules

' From the structure of any
molecule it is possible to
work out its shape
without needing to
synthesise it first. David
Brown’s program shows
how.

THE SUCCESS of modern drugs is due in
part to the efforts of chemists in designing
specific molcules to hinder the growth of
dangerous bacteria or viruses. One of the
key characteristics is the molecule’s shape
and though molecules are far too small to
be seen clearly, even under a powerful
microscope, their shape can be deduced
from the arrangement of the atoms from
which they are built up.

This program for the Apple II is de-
signed to show the shape of any mole-
cule, given its proposed structures. The
atoms in real molecules are not static, but
are continuously vibrating through up to
one-quarter of the distance between
atoms, and this is also provided for in the
program.

The fully commented program takes up
most of the 22K of memory between the
top of page 1 high-resolution graphics,
location 16384, to the bottom of the disc
operating-system area, location 38400 of
a 48K Apple II. Its general features are
shown in flowchart form in figure 1.

It is necessary to label each point after
plotting so that.the correct points are
joined together. This cannot be done

(continued on next page)

[ Enter no. of points | Figure 1.
Y.

3.
| Enter co-ordinates of points |

<>
Scale and centre

Plot
Number points

Connect points

Enter co-ordinates of vibration
Display Vibration

New vibration?
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(continued from previous page)

from the keyboard of the Apple I1 — you
have to use a shape table, which codes
the shape as a binary file and loads it into
memory before loading the Basic pro-
gram. The Basic program then calls the
shape using the Draw command.

This program avoids binary files and
most of the hexadecimal arithmetic by
coding the numbers to be Drawn on the
graphics screen as decimal Data state-
ments at the end of the program. You
must first tell the Applesoft interpreter
the location of the shape table in mem-

| , !

04+0+0 [ Aol ol 0« «@
I *-»Q-» > >0 +»>0 +*
|l+.+04-. “« o« “0e <0
Figure 2.

ory. The starting address for short
machine-language programs recom-
mended for the Apple, 768 or $300. is
Poked into locations 232 and 233, $ES8
and $E9. in line 1150.

The shapes are then Poked into mem-
ory at location 768 and the following 25

(listing continued from previous page)

790 REM

800 PRINT "TYPE IN THE X,Y VIERATIONAL AMPLITUDES OF ALL THE ATOMS IN ORD
ER"

810 REM INPUT AND SCALE VIBRATIONS

820 FOR I = 0 TO J: INPUT VX(I),VY(I):V¥(I) = - VY(I)

830 VX(I) = SC ¥ VUX(I) / P:VY(I) = SC X WY(D) / P

840 NEXT I .

850 CALL 62450: POKE 49234,0: REM CLEAR SCREEN, FULL SCREEN GRAPHICS PA
GE 1

860 REM CALCULATE NEW POSITION IN THE VIBRATION

870 FOR I = 0 TO J

880 NX(I) = INT (BX{I) + VX(I))

890 NY(I) = INT (BY(I) + VY(I))

900 NEXT

910 REM PLOT NEW POSITIONS, UNPLOT OLD

920 FOR 1 = 0 TO K

930 HCOLOR= O

940 HPLOT XX(NCI)),YY(N(I}) TO XX(M(I}),YY(MC(I))

950 HCOLOR= 7: HPLOT NX(NCI)),NY(NC(I)) TO NX(MC(I)),NYM(I))

960 NEXT

970 FOR I = O TO J:XX(I) = NXCI):YY(I) = NY(I): NEXT : REM NEW POSN. = O
LD

980 FOR I = 0 TO J

990 BX(I) = BX(I) + VUX(I):BY(I} = BY(I) + VY (I)

1600 NEXT

1010 REM INCREMENT M, THE VIBRATION FROGRESS COUNTER

1020 M = M + D: IF M = R + @ THEN 1080

1030 REM MOTION NOW REVERSED

1040 Z = PEEK ( - 16384): REM KEYBOARD STROBE

1050 IF Z > 127 THEN POKE - 16301,0:: GOTO 710: REM NOW TEXT PLUS GRAP
HICS

1060 GOTO 870

1070 REM REVERSE DIRECTION OF VIB
RATIONS L

1080 FOR I = 0 TO J

1090 VX(I) = =~ VX(ID)

1100 VY(I) = - vy(I)

1110 NEXT I

1120 M = - R + 04 GOTO 870

1130 REM % ROMAN NUMERALS ARE POSITIONED A THE PLOTTED POSITIONS XX (I)
AND YY(I); DRAW 1,2,0R 3 PLACES AN I,V OR X IN ITS APROPRIATE POSITIO
N 1 § 4 .

1140 ROT= Or SCALE= 1: HCOLOR= 7

1150 POKE 232,0: POKE 233,03:ADR = 768

1160 FOR 1 = 1 TO 25: READ A(I): POKE ADR,A(I):ADR = ADR + 1: NEXT I

1170 REM ¥¥ SHAPE TABLES LOADED AT ADRESS $300 (76B8); THIS ADDRESS LOADE
D INTO $EB AND $E9 (232 AND 233) ; DATA FOR SHAPE TABLE AT END OF PRO
GRAM 1 2.

1180 FOR I = 0 TO J

1190 II = I + 1

1200 IF I1 > 9 THEN GOSUB 1330: REM DRAW THE TENS BEFORE UNITS

XX

1210 IF I1 < > S THEN DRAW 1 AT XX(I),YY (D)

1220 IF I1 = 2 THEN DRAW 1 AT (XX (I) + 2),YY(I)

1230 IF I1 = 3 THEN DRAW 1 AT (XX(I1) + 2),YY{I): DRAW 1 AT (XX{I) + 4),¥
Y1)

1240 IF 11 = 4 THEN DRAW 2 AT (XX(I) + 8),YY(I)

1250 IF II > 4 THEN DRAW 2 AT (XX(I) - 3),YY(I)

1260 IF 11 = 7 THEN DRAW 1 AT (XX(I) + 2),YY(I)

1270 IF I1 = 8 THEN DRAW 1 AT (XX(I) + 2),YY(I): DRAW 1 AT (XX(I) + 4),Y
Y(I)

12890 IF II = 9 THEN XDRAW 1 AT XX(1),YY (D)

1290 IF I1 = 9 THEN XDRAW 2 AT (XX(I) — 3),YY(I): DRAW 1 AT (XX(I) - 3),
YY(I): DRAW 3 AT (XX(I) + 1),YY(I)

1300 NEXT I

1310 RETURN

1320 REM #XNOW DRAW XXX’ S-TENS¥X

1330 IF II > 14 THEN 1350

1340 DRAW 3 AT (XX(I) - 4),YY(D)

1350 IF II > 14 THEN DRAW 3 AT (XX(I) = 7),YY(I)

1360 IF I1 > 24 THEN DRAW 3 AT (XX(I) — 10),YY(I)

1370 IF I1 > 38 THEN DRAW 3 AT (XX(I) - 13),YY(I)

1380 REM POINTS HIGHER THAN NUMBER 44 ALL HAVE XXXIV DRAWN NEXT TO THEM

1390 REM **ROUTINE TO PLOT THE UNITS PART OF NUMBERS > 10 *X

1800 II$ = STRS (I1)

1410 1I$ = RIGHTS (I1s,1)

1820 I1 = VAL (II$)

1430 RETURN

1440 DATA 3,0,8,0,14,0,20,0

1450 DATA S8,55,41,58,63,0

1460 DATA 58,51,13,30,31,0

1470 DA®A S58,51,41,58,59,0

114

locations in line 1160 using the

Data statements at the end of the
program. The first Data statement, line
1440, contains the information that three
shapes are to follow, the first starting at
the eighth address further on, the second
at the 14th and the third at the 20th.

Lines 1450, 1460, and 1470 contain the
shapes I, V, and X to allow roman num-
bers to be output to the graphics screen.
The vector diagrams in figure 2 are first
represented in binary form, which is then
converted into its decimal equivalent.
Each number in these Data statements
describes two vectors; five numbers are
therefore sufficient to describe the 10
vectors which comprise each roman num-
ber. To facilitate checking, the vectors
are the same for each number; the differ-
ences lie in whether a dot is plotted or not
at the start of each vector.

The first number of each shape defini-
tion is 58, which describes a downward
vector with “no plot” at its origin, It is
followed by a left vector with “plot a dot™
at its origin for all three shapes in figure
2. This corresponding binary code is
10 — downward vector

0 — do not plot
11 — leftward vector

1—plot
The binary numbers are now strung
together, working from right to left, start-
ing with the downward vector, that is

111010
which works out to 32+16+8+0+42+0,
equal to 58.

These shape definitions are used in the
program following line 1180: Draw 1
outputs an I to the graphics screen, Draw
2 a V, and Draw 3 an X. The logic for
converting decimal numbers to roman is
particularly tedious because there is no
block If construction in Applesoft Basic.

The program has to scale the plot to fit
the 280 by 192 points of the high-resolu-
tion screen and centre it. The origin,
co-ordinates 0,0, is at the top left-hand
corner instead of the conventional bot-
tom left-hand corner of the screen. HGR,
line 550 sets the graphics mode, but
leaves four lines of text at the bottom for
input data. The points are plotted by line
570 and labelled by line 590; the connec-
tions between the points are plotted by
line 690.

The Pokes on line 670 reset the
graphics mode without clearing the
screen, which HGR would do, to enable
the connections to be replotted if an input
data error has been noticed. The new
positions for the vibrations are calculated
by lines 880 to 890.

The Poke on line 850 removes the four
text lines at the bottom of the screen to
make room for the movements. The
screen is also cleared by the Call on the
same line to remove the labels. Line
1040’s Peek command checks whether a
key has been depressed so that a new
vibrational mode may be input or the
program ended.
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British designed and built. The Data Dynamics 1303
120 character-per-second printer with lots of features.
Stout attractive metal case with integral paper storage.

Data Dynamics Ltd.
1

Head Office: Manchester Office:

Data House Clayton Road 320 Mosley Road Levenshulme
Hayes Middx. UB3 1BD Manchester M1S 2LM

Tel: 01-848 9781 Tlx: 935429 Tel: 061-224 3306/7
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Personal PEARL

~ Turnspeople
into programmers.

"Iy
J

V/
]
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@
i o

If you could program a computer by simply create your own library of programmes that
telling it the result you wanted, without using matches your operation today, and tomorrow.
complex codes or languages, then anyone After all, no-one understands your
could become a programming professional. business better than you. So let Personal
Sounds fantastic? PEARL take the technology out of computer

But now it’s possible with Personal programming, and you'll find yourself writing
PEARL, and all for less than £200. It generates professional business software — at the touch
quality Business Programmes, Data of a button.

Management, Costing, Mailing — in fact you

[ Please send more details of Personal PEARL.

Name: _ i S
Company:______ .
Address: = &=

Computer Make:_
Disk Size:_ VDU Make: _
Pearl Software International (UK) Limited,
PO Box 34, Poole, Dorset, BH14 8AR.

Tel: Parkstone (0202) 741275
eCircleNo. 187 L T

Pearl Software International (UK) Limited, PO Box 34, Poole, Dorset, BH14 8AR.
[ b Tel: Parkstone (0202) 741275
{



Frequency analysis =

| 3 ier tranSfOI‘mS
A B CDEFGH I JKLMNOPOQRSTUYV
d ! * INPUT ! TWIDDLE ' PASS ! TWIDDLE ! PASS ! TWIDDLE ! PASS ! TWIDDLE ! PASS ! OUTPUT
'BUT 'SMPL' DATA ! FACTORS ! 1 ! FACTORS ! 2 ! FACTORS ! ! FACTORS ! 4 ! DATA w X
tNIN 22 ! 1! g 8y ' ! i _ REAL INPUT  MODULUS QUT
H ! 'REAL IMAG'REAL IMAG!REAL IMAG'REAL IMAG'REAL IMAG'REAL IMAG'REAL IMAG!REAL IMAGIREAL IMAG!REAL IMAG
[P PR | (- [} 1 ! [ — 1 ! ' ' 2 ?
¢ @ 1 2 1 21.81 | .21 @& 1 8.72 @ 1 81,38 2138 0 wloooraokor kx
1.649 B .19 8 3B 0 8 126 @ 1.BE .482 prekrackkek  dkk
1 . 02-16 0.924-38.782 @¢ | 0.191 363 | 233221 1 8-.21 ~.536.62 4.24
3-.89 8 .928 =22 .191 -.36 3.35 2.2 gl .5}2 -1.8 -1.2 Rk
2 4-9 @.787-71-.8%6 @.787 -71.57% @ | 9.889 .82 1 @ 6.B2 4,24 -.21 -.S3 « *¥
3-8 0 .389 -39 .620 -.62 -.91 (444 879,180 )))) - 31 sekbkk *
J 6.45% 0.383-92-1.8 @.707 -.71.763 .351 1 8-.91-46 1 0 .079 -.18 . 0879 -. 18 ®rkekkwkory &
7.912 0 - .055 -. 13 -.35 -.786 .889 -.28 6.62 -4.2 .11E }))) tolookackotiioRs #
4 8.889 @ @ -1-1.5 @8 B -1.48 2 @ -1.65 @ 1| @ 1.66 .482 .16 B ®hobrkre %
9.078 @ 8 .363 8 2.21 8-.53 116 . 884 116 , 084 tolobkkick *
5 1e-7 8-38-92-15 & 8 -1.68) 8 -13.2728 1 21 -.31.079 .18¢ = b
11 -1 8 .23 .569 =78 ) -3.3 2.83 -1.8 1.28 )») .389 * 3
6 12-59 @-71-71L3% 08-7 “1.e7 B @ -1.77% .99 1 2-1.8-1.2 -.21 .532 *= hid
13.233 @ .389 .38 2.65 2.65 .983 -.75 1)) 389 —1.0 1,28 ek Hokok
7 14 .83 8-9-381.%9 @8-7-71.010-.15 @ -1-90-7% | @.116 ')} B.B2 -4.2 ;
15 .924 8 M onh -.15 .e1@ =l o 1R 1.66 -.48 1,66 -.48 *ePrkERkRo: ok
Figure 1.
e | Though best known for its
ate i or-- fetoie T business applications,
o - . - VisiCalc also incorporates
3 A3: BT YES:e1SmPL SR D }D3:°RTA some built-in scientific
YAGET! N 134! NO Vo432, 2 functions. Jonathan Read
Vet )BS:4 VS /FRIREAL )D5EFR*MG used it to do a discrete
P o6t - 061/ Fourier transform.
YAT:9 187:9 )C7:8C0S(26@P1¢B7eC4/ 16 w7
- LGB0 RPN EOmCATTE - THE MATHEMATICS of the Fourier trans-
- form has been known for well over a
i = 103:0COS(2HPI+B3C4/16 103:8 century. Yet the enormous number of
1818:3 JC18:6C05 (2+@P1#B1BeCA/ 16 »010:0 calculations it requires meant that it
i N il J— ) could not be applied to practical prob-
: L TSI SRR/ 16 e lems until a much more efficient fast
YB12:5 YC12:RC05 (24P #8120/ 16 ¥012:0 Fourier transfer, FFT, method of calcula-
YRI3:3 36 YCLSRC0S (20€PI¥BISOCA! 16 I3 ’ tion was discovered in the 1960s.
) ) The Fourier transform examines data
il AELLCISRE BLaCh 16 ot ’ supplied to it to discover if it contains any
YALS3 1815:8 JC15:C05(20@P1#BISHTs/ 16 »015:8 repetitions.The output shows the fre-
BES )E16: 0005 (24P 4B56CA/ 16 T quency of any repetitions which are
found. The technique can be used to
e St JULCSRRBIRCIE - uiz:e extract a weak signal from background
¥B18:11 YC18:6C05 (2P +18+C4 /16 1018:8 noise or in any other application where a
I EAT: ol e ‘e repeating pattern has to be picked out
from a random background.
D e R A R R 1028:0 The problem in implementing an FFT
YAa1:7 YR21:14 )C21:8006 (2P +B218CH/ 16 y021:0 is that the procedure is at first sight rather
— complicated. The FFT consists of many
15 )C22:8C0S (2+8P1%B22+C4/ 16 022:0 . .
(figure 2 continued on next page) l smaller calculations, called butterflies,
& pag (continued on next page)
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AY(0)}
AY(1)
AY(2)
AY(3)
AY(4)
AY(5)
AY(6)
AY(7)
BY(0)
BY(1)
BY(2)
BY(3)
BY(4)
BY(5)
BY(6)
BY(7)

AX(0)
AX(1)
AX(2)
AX(3)
AX(4)
AX(5)
AX(6)
AX(7)
BX(0)
BX(1)
BX(2)
BX(3)
BX(4)
BX(5)
BX(6)
BX(7)

1apJo jewlsou uj yndui eyeq
A .

Figure 3.

Pass 1

wn] | DN WIN) =

Pass 2

AX(0)

XA _

AY(0)
AY(1)

AX(2)
X(3)
X(4)

AY(2)
AY(3)
AY(4)

X(5)
AX(6)
AX(7)
BX(0)
BX(1)

_BY(Q1)

AY(5
AY(6)\

AY(7)
BY(O)]

BX(2)
BX(3)
BX(4)

BY(2)
BY(3)
BY(4)

BX(5)
BX(6)
BX(7)

BY(5)
BY(6)
BY(7)

DI+ IDNIN

wiliolioollollollollolloii>il>i>ii>i>i>i>l >

(continued from previous page)

which are represented by the circles in
figure 3. Any attempt to implement the
diagram as a Basic program results in
triple nested For-Next loops, and it is
difficult to unscramble the answer at the
end.

By contrast, it is relatively easy to set
up an FFT on VisiCalc in such a way that
you can see what is going on. Of the
many types of FFT the Radix 2, constant-
geometry Dif FFT was chosen for imple-
mentation. The constant geometry can be
easily reproduced with VisiCalc’s Repli-
cate command once the first column of
butterflies has been set up. Dif has the
advantage over Dit in this case because it
can be expressed as VisiCalc formulae
with fewer brackets.

The equations of a butterfly are shown
in figure 4. The butterfly works on com-
plex numbers, while VisiCalc only has
real arithmetic, so the calculation must be
expanded into its real and imaginary
parts. Two VisCalc locations are used to
hold one complex number. You must
then convert the equations into,VisiCalc
formulae; VisiCalc works like a four-
function calculator, and does not recog-
nise algebraic hierarchy. The coeffi-

118

(figure 2 continued from previous page)

yRZ3:e!
YEL: /-

H > UH

YES: ! FAC

YEAz!

) E5: /FR™REAL
YeB:"! —-

YETEL

Y E9:, R2|WTIT2573
YELS 1. 797106781249
YEL3:. 382683432403
YES:8

YE17:-. 382683432483

YE19:-. 787186781249

VB2
W/

12 DILE
Y3 TORS
WFa:/FL"L
1S /FRTIMNAG
1FB:/-

W

IF9:-, 182683432483

IF11:-, 707186781 249

W 13:-. 923879532573

IF15:-1

1T, 923879532573

IF19:-. 707186781 249

230! 23—

W1 l-- WL--
¥62:*! PA 1H2:°8S
)G3:"! PH3:*1
1054:t!

165: /FR™! REAL YHS:/FR*IMAG
166:"! HB:/--
167:4074C15 IHT:4D74D15

)58:{7{15'67—(07-015"!’7 YHBH+LT-C 154 74(D7-D15*E7

169:408+C16 1H9:4D84D16
1618:4C8-C169€9-(D8-D16¢F9 YH1@:+CB-ClEaF S+ (DB-D1EAET
YG11:4CHENT7 YH11:40%D17
}612:+CH-C17#E11-(DF-DITeF 11 YH12:409-C17+F 114(D3-D17+€11
1613:4C18+C18 MI3:+ D108
)G14:4C10-C18eE 13-(D10-D1BoF 13 IH14:4C10-C18eF 13+(D10-DIB€13
YG1S:+C114019 Y193+ D114D19
1616:4C11-CIFEIS-(D11-719F1S  JH16:+C11-CIDF15+(D1] -DIMELS
161 7:4C12+C20 YH17:4D124028
)G18:4C12-C20eE 17-(DI2-D20WF 17 DHIB:4L12-CRF1744D12-0280€17
1619:4C13+C21 1H19:4D13+D21

YG28:4CI3-C215€19-(D13-021% 19 IH2B:+C13-C21oF 19+ (D13-D214E19
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— Frequency analySis e T—

(5)
(6)
(7

Pass 3

AX(0)
X(1)
AX(2)
AX(3)
AX(4)

0

AY(0)
AY(1)
AY(2
AY(3)
AY(4

AX(5)
X(6)
X(7)

BX(0)

BX(1)

BX(2)

BX(3)

BX(4)

AY(5)
AY(6)
AY(7)
BY(0)
BY(1)
BY(2)
BY(3)
BY(4)

BX(5)
BX(6)
BX(7)

SR BN RN —

BY(5)
BY(6)
BY(7)

Pass 4

0

CIO|IQ|IC|I@|IOC|C

AX(0)
AX(1)
AX(2)
AX(3)
AX(4)
AX(5)
AX(6)

X(7)
BX(0)
BX(1)
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BX(3)
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Y
Data output in bit reversed order

) E21 :-. 223879532573 1F21:-. 382683432483

YE23:% —— 233/~
YL/ Wiz/=
y12:°! Wl 1J2:°DILE
Y13:°! FAC 1J3:°TORS
yla! 1J4:"2

YISt /FR™!REAL 135:/FR*INAG
Vgt t—- YBi/—
7 W7:e

119:1 1i8:8

) 111:.707106781249 )J11:-. 707106781249
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y119:0

H1S:-1

Y7 MLT-1
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1622:+C18-C22+€ 21-(D14-D226F21

16234 ——
WKLz~

w2:"! PR

JKS:/FR®! REAL
IKB2® -
KT H4GT4615
VKB 4GT7-G15#17- (HT-H15+J7
WKI: 4684616
YK185+GB-G1E#19~(HB-H16+]9
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YK12: 469G 711 1-(HS-H1TeJ11
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K14 4G1@-G181 13- (HIB-HIBeJ13
IKLS5: 45114619
YK16:4G11-G19s115-(H1 1-H19n] 15
YK17:46124620

YK18:4612-G200 1 17-(H12-H2BJ 17

YH21 140144022
VHZ2: +C18-C220F 214D14-D229€21

YH23:/ ==
Wi/

1L2:°68

w32

IS /FR*IMAG

W6/~

LT HTHHIS
ILB:4G7-G156J7+(HT-H1S»17
IL9:+HBHIE

IL10: +G8-G160J %+ (HB-H16919
AR, L E

W12: 4096170 J1 144HI-H1T»111
IL13:+HIBHHIB
IL1a:+G1B-G180T 1 T4 (HID-H1Be113
WIS+HIIHIG

YL16: +611-G19s )15+ (H11-H19=115
WLIT:+H124:20

YL18: +G12-520wJ 17+ (W12-+20e 117

(figure 2 continued on next page)
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cients appearing in the butterfly, known
as “twiddle factors”, are also stored in
two VisiCalc locations since they too are
complex numbers.

The complete set of formulae for 16-
point FFT is given in figures 1 and 2. They
assume that VisiCalc is in its Column
First calculating mode — the default after
booting VisiCalc. You can save yourself
some work when entering them by using
the Replicate command. First set the

column width to 5 with
GCs5.

Then set up the titles and the underlining
at the bottom. After entering columns A
and B, carefully set up column G. Repli-

cate column G to column K with
/R G7 . . G22:K7 . . K7

all terms relative. Replicate column K to
column O with

/R K7 ..K22:07 .. 07
all terms relative. Replicate column O to

column S with
/RO7 . . 022:57 .

all terms relative.

. S7

Then set up column H and replicate it

in a similar way on to columns L, P, and
T.
Now set up twiddle factors 1 by first
entering the formulae
(continued on next page)
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(continued from previous page) l
@COS (2*@PI@AT7*16)
in position E7. Then give the following

Replicate commands:
/R E7 .. E8E9
/RE7..E10:E11
/RE7..E14E15

All terms are relative in each case. This
fills up the E column with twiddle factors.
VisiCalc will run very slowly so set the
automatic recalculation mode to manual
with /GRM. You must now go through
the twiddle factors using the # command
to replace each formula with its actual
constant value, otherwise the FFT will be
very slow.
Now set up the column F. put

@ SIN(-2*@P1*A7/16)

in position F7, and replicate it down the
column F. Using similar method to that
used for column E. Now use # on the
entries in column F as you did with
column E.

Columns I and J — twiddle factors 2 —
are set up in a similar way. Put

@COS(2*@PI*INT(A7/2)/8

at position 17 and replicate it down col-
umn I using the /RE7 commands with I
instead of E. then use the # command as
before. Put

@SIN(-2*@PI*INT(A7/2)/8

at position J7 and replicate it down col-
umn J using the /RE7 commands again,
with J instead of E. Then use the #
command as before.

Set up column M by putting 1 at posi-

tion M7. then use
/R M7 . M8M9 .. M9
/R M7 .. M1O:M11 . . M11

Now put 0 at M15 and then use
/RMI5 .. M16:17 . . M17
/R M15 . . M18:M19 . . M19

Column N is done in a similar way, but
0is put at N7 and —1 at M15. Column Q
is done by putting a 1 at Q7 and then
using the /RE7 commands, with E
replaced by Q. Column R is done by
putting an 0 at R7 and then the /RE7
commands, with E replaced by R.

Columns U and V unscramble the
results of the transform. There is no
obvious short way of entering column U,
but once you have entered it you can

replicate it on to column V with
/RU7 .. U22:V7 .. V7

which is also a relative replication.

The column W displays the real part of
' the input and X displays the modulus of
the output, both in bar-chart form. They
are easily set up with the Replicate com-
mand.

To test the FFT, replicate the formulae

@COS(2*@PI*B7*C4/16)

down column C in positions C7 to C22;
B7 is relative, C4 is “no change”. The
resulting input to the FFT a sinusoid
whose frequency is selected by the num-
ber at C4. Now put 0 in positions D7 to
D22, so that the input to the FFT is
wholly real.

(continued on page 125)

120

(figure 2 continued from previous page)

) 119:-. 787186781243
) 1213-. 787186781243
Y1230 ——
LTS
2t ™l
YHS:*! FAC
MG: /FRIREAL
Jl
]

¥

izl

M3

PR}
YHiT:8
1M9:R
L
ym3il——-
eI /—
2! ™l
Y@:*! FAC
T

) @5: /FR™!RERL
YOB:t—-
Ya7:1

Y @:1

e

16191

ym7:l

)PlB:l

yast

X' /ATH

1119:-. 707186781 269

2J21:-. 787106781 249

223/

/-

IN2:DDLE

IN3:“TORS

ING:"3

INS: /PR IMAG

ING: /=

INT:0

INg:#

INLL:@

INI3:0

IN1S:-1

INT:-1

IN19:-1

IN21:-1

IN23: /==

L=

YR2:*DILE

YR3:*TORS

JR4:"4

YRS: /FR®IMAG

WG/~

IR7:8

30

MR11:2

YR13:0

WRLS:@

IR17:0

YR19:0

yR21:0

WR23:/-

1K19:4613+G21°

YK28: +G13-6210119-(H13-H21ej19
IK21:+616+622

IK22: 461462241 21~ (HL 4-H2221
P AtRIEES

W1~

ittt PR

3037t

104"

305: /FR™*REAL

y0B:" !~

107:4K7415

) DB 4T -K156M7- (LT-LI5oNT
109:4KB4(16

1018: 4KB-K164#3- (LB-L16eN9
Y011 :4KK17

1012: +K-K1 791 1-(LF-L1T7eNIL
1013:4K18+K18

2014: 4K18-K18+m13-(L1B-L18N1 3
10§ 5e+K1L+K19

10161 4K 11 K1 9MIS-(L11-L19N1S
1017:4K12+129

Y0182 4K12-120#117- (L12-1 2817
1019:4K 134421

) 029: 4K13-K21oM19-(L13-L21N19
1021 +K144K22
102234K14-K220121- (L14-L 22eN21
20232 —-

S

82"t PR

183311

)Sastt

Y552 /FR™ REAL

1863 ¢~

157:4074015

158:407-015¢Q7- (PT-PIS*R7
1594084016

1618: +08-016+29-(PB-P16eRI
1511:40%+017

1§12:409-017+G1 1-(P3-P17sR11
1513:4018+0:8
1514:+010-018+Q13~(P12-P1B*RI3
1515:+011+019
1516:4011-019sQ15-(P11-P13+R15
1517:4012+020

1518: +012-0200017- (P12-P28sR17
1519:4013+02t
1528:4013-021919-(P13-P21 R
1521: 40144022
1522:+015-022%G21- (P14-P220R21

1623:" -

ILI9:+HI3+H21L

HL28: 4613621019+ (H13-H21119
W21 4HILH22

I22: 46146228721 +(H1 4 -H22% 121
23—

WPri/--

)P2:°8S

P3:*3

YPS: /FR*IMAG

)PG: /==

)P TALS

) PR K T-KISNT+ (L7-L1 5947

)P HLEA16
YP10:+KB-K16oNS (LB-L 16419
IPELieLILT
IP12:4KI-KITAN11+(LS-L 17411
IPI3:4L100L18
)PLa:+K1B-K1BoN1 3+ (L18-L1BMIS
PIS:+L114LIS
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(figure 2 continued on page 125)
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How to make the best
home computer in the world
even better.

Peripherals to turn a powerful computer
into a super-computer for the professional.

With VIC, you have the finesthome computer
money can buy. And the more you use it, the
more you will ask it to do.

Pretty soon, you'll want to extend VIC’s vast
potential to the full; and there is a wide range of
VIC peripherals to help you do it.

Disk drives, disk-based software, a printer,
cassette unit, joysticks, paddles—with these,
VIC computing becomes total computing: giving
you true professional power and capability.

We describe the major units here.

VIC PRINTER

: The VIC Printer,
like all VIC peripherals, offers a very high speci-
fication at a very competitive price.

It will print programs, letters, business data,
graphic displays and so on.

Its main features include: 80 characters per
line - Tractor feed dot matrix <30 characters per
second print speed - Full alphanumerics and
graphic printing - Double-size character
capability - All cables and leads.

VIC FLOPPY DISK UNIT

The VIC single-drive Disk Unit provides a
fast, accurate and efficient means of storing and
retrieving data and programs.

Together with the Printer, it transforms the
VIC 20 into the ideal system for the small
businessman or serious computer programmer.
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Features include: 174,848 bytes capacity -
Uses soft-sectored standard 5%” single density
floppy disks « Direct
interface to VIC +

Direct

compatibility

with Printer

Intelligent N —

system in-

dependent ©

of VIC. '

(VIC RAM not required to

run it).
EXPANSION MEMORY CARTRIDGES
Special plug-in cartridges are

available to expand VIC'’s gaﬂw"ﬁﬂﬂ
memory. 3K &K and 16K ﬂﬁ'mfﬁ?"w
RAM packs plug directly
into the computer. i’

A Memory Expansion
Board is also available

to develop VIC's capabilities to the maximum.
For full details of VIC 20, its peripherals and

software, and a list of your local dealers, contact:

The Commodore Information Centre,

675 Ajax Avenue, Slough, Berkshire,

SL14BG. Tel: Slough (0753) 79292.

C: commodore

VIC 20

The besthome computer in the world.

@ Circle No. 188
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Let Commodore
expand

your horizons.

VIC 20 is the finest home
computer that money can buy.

And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.

Every program in the series
has been é)esigned by experts, and
chosen for its quality and value
for money.

VIC business software covers
awiderange of applications, includ-
ing spread-sheet analysis, stock
control, information hanciling and
word-processing.

A mind-blowing range of
games including Scott Adams’
world-famous ‘Adventure’ series.

Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Learn subjects as diverse as
English Language, programming,
and biology.

And ‘home’ software ranges
from IQ tests to Robert Carrier
menus.

In addition, there is a range
of VIC software, like programmers’
aids and graphics packages-

1

to add to your understanding anc
enjoyment of computers and
computing.

Theres even a special ‘VicSof
Club for VIC 20 enthusiasts,
with many advantages including
special offers to club members.



VIC software will expand your
horizons. And your mind.

'PRICES RANGE FROM £4.99 to £24.95 INC. VAT,

* commocdore

- VIC20

@ Circle No. 189

.

P Arwr
- e e A e -

For more information, a catalogue of VIC software
and details of your local retailers or dealers please phone or
complete the coupon and send to:
The Commodore Information Centre,
675 Ajax Avenue, Slough, Berkshire SL14BG.
Telephone: Slough (0753) 79292.

Name .
{MR./MRS./MISS)

Address

Postcode
VCPCO 11/82




THE GALAXY 1 COMPUTER

The cost effective solution to £1 4 50 s oawrssinofier
your computer needs for only ) @ 64K Dynamic RAM

® 800 K Disc Based Storage
® 80x25 Screen Format
The Galaxy 1 desk top computer system can be used in education, small @ Dual Printer Interfaces
business applications, word processing, stock control and a host of other @ Modular Design
environments. Our choice of CP/M as the operating system means that our @ CP/M 2.2 Operating system
customers can select a suitable application package from the widest possible ©® COMAL-80 - Structured Basic
range. @ Z80 Editor/Assembler
However, unlike our competitors, we supply not only the hardware but all the essential @ Text Editor & Formatter
system software needed to start using the Galaxy 1 as soon as it is installed. We have adopted ® Program De-Bugging Utility

COMAL-80 as our standard language. This structured basic is rapidly gaining widespread
acceptance and popularity especially in the education market, offering much greater flexibility
and ease of use than existing Basics. We also supply a very powerful Z80 assembler/
editor called GEM ZAP with GEM PEN, a compact but very powerful word processing
package. The system software suite is completed with GEM DEBUG, a useful machine
code program de-bugging utility.

Modular design means reliability and ease of maintenance. Unlike many other manufacturers
Gemini offer a full one year warranty (except Disc heads which are guaranteed for 3 months). Our
distributors carry a full range of replacement boards thereby facilitating a quick, efficient and cost
effective back up customer service.

Telephone Amersham 28321 for the name and address of your nearestdistributor.
* Dealer enquiries invited.

i P Y
" \ Wi » Oakfield Corner, Sycamore Road, Amersham, Bucks HP6 S5EQ.
@ Circle No. 190
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*Priceis exclusive of
VAT and is for

computer & keyboard
only — video monitor &

British made printerextra.



I — e e Frequency analysis E—

(figure 2 continued from page 120)

L/ Wi/~
2ser T Y2 PUT
e R W3:'TR
puazet yWaz® REAL INPUT )X43* ODULLS OUT
YUS: /FR*'REAL WV3:/FR"INAG WN5:/Fe 1XS:/Fe
MW *! —- WEH/— R YHG: /Fo® B-—-———
T3 45T W7eeT? INT:/Fo6eC141.5 VXT3, SHSTRT W77+ (VTWT
)UB:4515 YVB:+TIS YuB: /Fo6eCE47. 5 }HB: /Fal, S+OSORT (UBUSH (VBeVE
)19: 4511 WI:HT1 W9/ FeCHT.5 1X9: /1, SHSURT (UIAI3+ (VORI
)U19:+519 W10:4T19 YW1: [FoEoC1R47.5 YX1: /F o1, 5+8SQRT(UI B 18+ (VIB=VIR
)ul1:+59 WiL:eT9 WL /FEeC1147.5 YX11: /Fel, S+ESORTIUI1 4114 (V1 1aVLY
YUI2: 4517 WI2:4T17 IN121 [Fo6aC1247.5 YX12: /Fal, SHSORT(WL2HI1 20 (V1 20V12
) U13:4513 WI3:4T13 W13 /FoE(1341.5 YX13: /P, S+RSORTCUIIHUIZH (VI IVIZ
TTEPL] WikieT2L 141 /FeEaC1447.5 VX141 /F +1, S+ESORT (U1 4#0145 (V149VIA
)UI5:458 W15:4T8 W15: /FeE401547.5 VK15 Fot, S+RSORTIUISHUISHVISHVIS
VU163 +516 WIB4TIE YW1 /FebeC1647.5 )X16:/F #1, S+ESQRTCUIELIBH(VIEAVIE
YUIT4812 WiT:4T12 W17 /617475 YX17: /Fo1, S+SORTIUITSUIT (VIToVET
YU1B:4520 1814728 YWIB: /FHEAC1847.5 YX18: /P, S+ESQRTIUIBRIIEH (VIBWV1B
YU19:4519 W19:4T10 MA19: /Fe6eC1947.5 MX192/Fet, S+RSORT(GHL1GH (VIMVII
YU2B34S18 IV28:4T18 JW2B: [FAEaC 20415 YX20: /F+1, S+ESQRT(L2BHL28 (V20 V28
2129514 W21:4T14, W21: /Fe6aC2141.5 DX2L: /Fe1, S+SORTIU21 «U21+ (V219921
22i482 W22 W21 [FHE4C2241.5 YK22: [F &1, S+ESQRT (UZ2HI229 (V229V22
Bt —— V23— 23" e K23 [Fo B o

Figure 4. File-generator program.

The butterfly performs the calculation,
written in complex number form

A=A +B

B' = (A — B\W
where

W = Exp (—2wiN/16)

Let the real part of W be WX, and the

108

imaginary part WY then the above equations 13
become 208
AX = AX + BX zid
B'X = (AX —BX) WX — (AY —BY) WY 22
A’Y = AY + BY 23
B'Y = (AX —BX) WY + (AY —BY) WX 240

i Joe
Expressed as VisiCalc formulae you obtain 318
AX = AX + BX 3%
B'X + AX —BX**WX—(AY —BY" WY 338
A'Y = AY + BY 340
BY = AX -BX*WY + (AY-BY*WX 358

Closing brackets are not required by Visi-

Calc.

Complex no A AX AY

N>

Complex no B BX
\_’

BY

1LIST

10 ReM (C) J. M. READ 1982
28 REM

8@ DIM X(15), Y(1D)

98 D$ = CHRS (4)

FORI =8 T0 15

1 XN =17/10
12YM=U5-D /12

NEXT 1

INPUT “ENTER NAME OF OUTPUT FILE :

PRINT D$:*OPEN“3N$

PRINT D83 “DELETE":Ns
PRINT D83 “OPEN";N$

PRINT D83 "WRITE"iN$

FOR I =810 15

PRINT "C™1 + 75*:%3K(D)
PRINT “)D*31 + 73%:*5%(I)
NEXT 1

PRINT */)C7*

PRINT D$3*CLOSE"

"iNs

i

-~

A’X A’ Y]Complex no A’
)
B’X 8’Y|Complex no B’
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tcontinued from page 120)

Now force a recalculation with ! and
after several seconds you should see 16 in
position S7 and 0 in positions S8 to $22
and T7 to T22; because the input is
constant the energy is at zero frequency.

To view the output graphically set up a
second window as follows:

Scroll the screen so the column C is at the left.
Move to column D, without scrolling the

screen.
Set up a vertical window with
NW

Scroll screen so that éolumn W is at the
left-hand side of the second window.
Set the column width in the second window to

14 with
/GC14.

| Set synchronised scrolling in both windows

with
WS.
Go back to the first window with

Go to location C4 with’
>C4
Set the recalculations mode to automatic with

You can now try integer values of fre-
quency between 1 and 7 inclusive in
position C4. Recalculating column C
takes several seconds, but the actual FFT
should take about three seconds. Dis-
playing the results takes a long time
because square roots are very slow on
VisiCalc. Two bars, each of height 8.
should move symmetrically towards the
centre as you increase the input fre-
quency. If you put in a non-integral fre-
quency the base of the bars spreads out.

This effect can be reduced by window-
ing the input data. Use the /CI command
to insert a column of window coefficients,
and modify the first pass of the FFT
accordingly. The program listing shows
how a version 1.5 VisiCalc compatible file
can be produced by a Basic program. To-
load the data file produced by this program
ontothe VisiCalc worksheet first blank out
columnsC7toC22and D7toD22then, load
the file you have created with /SC com-
mand.

The main limitation of the VisiCalc
FFT is that it can only handle a 32-point
transform on a 48K Apple, whereas a
Basic program would handle 2K points.
Provided all the twiddle factors are re-
placed by their constant values the Visi-
Calc FFT is fast, but this is offset by the
long time taken to compute the modulus
of the result. Another shortcoming of the
VisiCalc version is its inability to produce
a four-quadrant phase output, while the
Basic program could do this.

The compensating advantages of Visi-
Calc are that it is set up in a way that
corresponds to the network diagram of an

{ FFT, and the input can easily be altered

to study the effect of a particular change
on the output. VisjCalc makes it easier to
see what calculations need to be done
compared with a Basic program or a
mathematical derivation of the FFT. To
get the best from Visicalc you should set
up the formulae yourself, rather than use
a worksheet entered by someone else. []
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y
] ‘9ppla computar
A fresh new 48K Apple

it w% olnll.y 9(:(3 you: ' UiSiCﬂLC

(While stocks last!) ALL LATEST

PACKAGING VERSIONS!

Apple disk drives at
these amazing
low prices!

With Controller £270
Without Controller £220

Other printer prices on application L'/\

G I S G SIS IEEE 488 Card.
At these prices, it 280 System (Microsoft) £184

must be the top of Parallel Printer Card 80 Col System (Videx)..£199
the crop! NT E RF genalchrin:jer Card. 16K RAM Card..
ascal Card ...
128 1095 l 32K RAM Card..w -
256K 2495 | -m . : . -

TECA0cps

TEC 55pcs

Ricoh1600.............
Denshi Ricoh Flowriter
12" Green Diablo 630 RO....
Screen -
Monitor.

) DR ’
Bits'n'Bytes

Numeric Keypad... .

Joystick (TKO)............E i

Paddles . . 4
5§ Cooling Fan..

Voltage Stabiliser. . . dBase .
Acouguc Coupler... . Vlasac Orbit Accounting Modules are Access...

10 BASF 5.25" disks. : Mathemagic ... A fully integrated, however, to use this
Listing Paper. : Graphmagic ... facility, a third disk drive with
L -Locking Dik Bo...... Mathe/Graphmag -£88  controller and a pascal card are
Daisywheels RSO, L. - necessary. .
 Cmadglion g General Ledger . ..£295 WOPd PPOCGSSlng
Sales Ledger £295 .
Purchaseledger £205 Applewriter

Stock Control Applewriter |
Wordstar 3.0.
Barclaycard, subjecttoa ith 4. icer ... Mailmerge.....
5% surcharge. Telephone
{ orders are welcome on: Pascal Tutor.

01-2783838  FaxelPogamn £o0 MODULES

Please add 1.5% to your order for UK delivery charge. Securicor

- Ndelivery by arrangement.
‘l All goods are normally despatched same day.
e Allgoods arenormally carried instock, however. please confirm before collecting.
We are open from 9.30 to 5.00 on Mondays to Saturdays

- HEWLETT |
ATA SYSTEMS A eacicano
4 ALBION HOUSE, 1 BACK HILL, LONDON EC1 Just arrived at only £670 (plus VAT)
01-278 3838/01-278 5285 Please 'phone for details.

@ Circle No. 191
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Fiction =

DEATH BY FEAR

“B ut it’s not going to happen like that,
is it?” Clark was obviously not con-
vinced by Chapman’s argument. He took
another sip at his coffee and grimaced as
it was still too hot. “You are saying that
one morning some researcher is going to
switch on his terminal and be confronted
with a machine that has turned UIM
overnight. Eureka, this is it, Nobel prize,
made for life, etc., etc.”

“No, that is not it at all”’, Chapman
protested. “All I am saying is that when
ultra-intelligence comes, it will be
through some breakthrough and not
through a process of gradual improve-
ment.”

“Sorry, | don’t see it. It runs against
everything we have seen so far. I mean
look at the early seventies; Eliza and
conversational programs came first, gra-
duating into pseudo-environments and
SHRDLU with its blocks and cones. The
late eighties gave us Hess and Controlled
English Response — all of them a gradual
progression in technique and knowledge
Now with a bit of luck, and NAIP funds
permitting, we seem to be close to true
voice 1/0 and a reasonable set of visual
inputs. There are no blinding flashes of
inspiration in that.”

“Maybe, maybe. Anyway, we had bet-
ter be getting back.™ Clark looked at his
watch, nodded, decided to leave his cof-
fee and followed Chapman out of the
canteen.

he unit tested out well enough. As far
as he could see it would supply the
extra capacity which had been the main
requirement since the days of discrete
cards of individual chips. Even Napicr
with his gigabyte core was now calling for
more. Clark handled the 3-Dula with
some care. It was not the first prototype
he had supervised, but the yield on these
things was pretty low.and the time and
money involved represented a significant
part of the annual grant to the project.
The 3-Dula was something like an elec-
tronically programmable and erasable
PROM, but built outwards in doped
layers as a roughly spherical silicon ball.
However, the 3-Dula was built of com-
plex logic arrays rather than simple mem-
ory cells, and in this case Napier was to
program the device as he saw fit. With
the 3-Dula mounted in the appropriate
rack and connections made, Clark went
over to the Napier terminal.
“Napier, Port 56.” Clark assigned the

' new unit to the machine.

Selected
replied Napier, flatly.
“Run trace on circuit
Check for redundancy.”

“Trace complete. Redundancy zero point zero
two."

connected.
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Acceptable, thought Clark. We will try
him out on it tomorrow.
*“Signing off for the night”, said Clark.
“Goodnight Mr Clark.

uring the night Clark slept badly.
dreaming things he could not recall,
and on waking he did not feel at all
refreshed.
“Napier.”
“Available.’
“One gigabyte 3-Dula extension now
connected to primary bus.”
“Aware.”
“This extension to enable cognitive reac-
tion program.”
“Understood.’
“Program elements as required to this
end.”
“OK.

The terminal went silent and there was

no indication that the machine was
running.

by Simon Williams

lark. of course. could only estimate

the length of time required for
Napier to assess his requirements, assimi-
late the 3-Dula’s structure and burn in the
required breaks to successfully combine
the two. Long gone were the days when
computer scientists could estimate opera-
tion times in terms of machine cycles and
t-states. Napier's own estimate would be
more accurate than most but even that
was based on agreed probabilities of en-
countering set problems.

When 13 minutes had passed Clark
began to feel uneasy. In the picosecond
cycle times to which Napier was accus-
tomed. 13 minutes was close to eternity.
At 17 minutes he was decidedly nervous.

At 20 minutes Clark intervened.

“Napier interrupt.” There was no re-
sponse.

“Napier interrupt.” The silence con-
tinued.

“Prime command. Program interrupt.’

‘Wait.
Clark waited another 30 seconds and was
about to speak again.
“Sorry, | did not mean to keep you waiting.

lark was not sure he had heard right.
The syntax of Napier’s last statement
was well beyond current norms of NAIP,
the National Artificial [ntelligence
Project.
“Repeat”, said Clark, as if to reassure
himself.
‘I did not mean to take so long.
Not even an exact repeat.
“Is program complete?”
Yes.

“Napier, what is the duration of the
program?”
“Five point six two minutes.”

“Explain 20 minutes run time.”

“Well, in order to complete the cognitive
reaction program as outlined to me, there
had to be some readjustments. These took

time.”

“Define readjustments.’

“My structure, as built, would not allow the
kind of thought process required for your
experiments. | had to redesign it.’

“How is that possible? I mean, your
CPU is hard-burned, not reprogramm-
able.”

“It was awkward. Fortunately there was
sufficient material in the 3-Dula to allow
insertion of required circuits from this
source.

*“You have patched yourself.”
“Yes. It was then necessary to reroute
through these patches, all the time bearing
in mind the overall design.”

3 hy did the machine not let us

know what it wanted?”’ asked
Professor Roche from the head of the
table. The meeting had been hurriedly
convened after Napier had been asked to
temporarily restrict output to essential
responses only.

“Well, until the request for work on
cognitive reactions, Napier had no con-
cept of a UIM™, replied Clark. “When he
learnt of it, he requested the gigabyte of
3-Dula. and presumably set to work on
his own patched rearrangements.”

*1 said it would be like this’’, said
Chapman quietly across the table. Clark

| nodded.

“OK then. what do we do with it now
we have the fabled ultra-intelligent
machine. It is, after all, what this whole
project is about.” Dr Joseph Peterson,
deputy to Professor Roche. looked ques-
tioningly around the table with the air of
someone who knew theé answer and was
just resting.

I suggest”, said Roche, staring at the
pencil he was twiddling between his fin-
gers, “that we find out what it knows,
where it got it from and what its capabili-
ties are.”

lark and Chapman sat in front of
Napier’s terminals, each with a clip-
| board and pencil. Considering the
| sophisticated technology arrayed about
them, it was perhaps ironic that they felt
it necessary to take notes on the
conversation in this way.

‘ “Napier™, began Clark.

‘Yes.'
“What is your present latent vocabu-
lary?”

(continued on page 133)
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Wise men follow “
the star.

The North Star’
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As wise men do; more and more users are
choosing microcomputer hardware by North
Star. The North Star reputation is based on the
quality, performance, reliability and cost- effec-
tiveness of their products.

HORIZON

The Horizon is a 64K RAM, dual 5.25” floppy
disk drive, 4MHz Z80A based microcomputer.
Designed to fit @ wide range of business,
educational, scientific and industrial applica-
tions. There are now over 100,000 Horlzons in
operation throughout the world in offices,
schools, universities, laboratories and industrial
plants.

For those who need to handle, store and
retrieve larggr amounts of data, the Horizon is
available with a variety of integral Rodime
mini-winchester hard disk drives. Available as 3,
6, 9, 10, 12, or 2IMb versions (formatted
capacities), the Rodime series of 5.25" hard disk
drives represent the best in Winchester drive
technology.

The Horizon's versatility enables it to adapt to
an almost unlimited number of uses, and with
the addition of a hard disk the Horizons
capabilities can be expanded to meet your
growing system requirements.

ADVANTAGE

The Advantage is @ compact 64K RAM 4MHz
Z80A based integrated graphics computer.
Suitable for business and educational use the
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Advantage can instantly convert data into
precise graphs, line charts, bar charts, pie charts
or 3-Dimensional images.

The Advantage uses a second 8035 processor
to service keyboard and disk /O, and the 12"
display screen operating in both Character
andfor Bit-Mapped graphics mode uses a
further 20K of memory. By adding a printer hard
copy may be obtained, ideal for illustrating
statistical data at board meetings and lectures.
For extra computing power the Advantage is
available with an integral hard disk drive.

Complete with sample business graphics,
self-diagnostic and graphics demo software the
Advantage is backed up by North Stars
G-BASIC/G-DOS and Graphics CP/M, each of
which support both graphics and character
mode.

T™wo new developments for the Advantage
are an 8/16 Upgrade, which adds the 8088 16 bit
CPU5 processing power with an additional 64K
RAM. And NorthNet, a low-cost local network.
By adding the appropriate cards up to sixty-four
8 or 16 bit Advantages may be utilised as
interconnecting workstations or servers allowing
transfer of both 8 and 16 bt